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1. Introduction 


- ; X 


This progress report covers the work done through December, 1992, on the project 
"Predictions of Dose from Electrons in Space".'* The objective of the project is to develop a general- 
purpose, user-friendly computerized database and code package, for the PC as well as larger com- 
puters, which can be used for the routine prediction of the absorbed dose from incident electrons and 
their secondary bremsstrahlung (and from incident protons) as functions of the thickness of aluminum 
shielding in space. The assumption of homogeneous aluminum shields and of isotropic incident 
fluxes (at least in a time-averaged sense) allows for the rather reliable conversion of doses in slabs 
to those in other simple bodies, such as spherical and cylindrical solids and shells. On such a basis, 
depth-dose data for monoenergetic incident radiation can be generated once-and-for-all from accurate 
transport calculations, and this database can then be used repeatedly in rapid dose predictions for 
arbitrary radiation spectra and for a variety of spacecraft sizes and shapes, without recourse to the 
very time-consuming Monte Carlo calculations. This project entails a thorough updating, extension, 
and refinement of our earlier SHIELDOSE package^], with the goal of a more reliable, fool-proof ; 
and general system. v „ , 

V 

The preparation of the database has involved extensive Monte Carlo calculations of the 
penetration, scattering and energy loss of electrons in aluminum slabs, the production of secondary 
bremsstrahlung, and the penetration and scattering of these photons to greater depths. (The proton 
depth-dose distributions has been evaluated in a straight-ahead approximation.) This work has drawn 
on earlier experience in calculating electron and bremsstrahlung transport for space-shielding 
applications, but with improved cross-section information and transport models. The resultant data- 
base spans the relevant energy regions for the incident radiation (1 keV to 50 MeV for electrons, 1 
keV to as high as 10 GeV for protons) and aluminum depths from 0 to 50 g/cm 2 . The computer 
code package will rapidly perform the necessary interpolation over the database and the integration 
for any specified spectra of incident electrons and protons. The dose will be given as a function of 
depth in a semi-infinite slab, at the transmission surfaces of finite slabs, and at the centers of spheres; 
on option, the doses in the other simple bodies can be obtained. The specification of dose will be 
selectable in terms of rads in small detector volumes of AI, graphite. Si, air, bone, CaF 2 , LiF, GaAs, 
Si0 2 , tissue, or H 2 0, through the application of appropriate dose ratios. 



2. Accomplishments 


Electron and Bremsstrahlung Transport Calculations 

Using the revised ETRAN code[3] with the latest cross-section information, Monte Carlo 
calculations have been done for electrons incident on a semi-infinite aluminum slab. The incident 
electron angular distribution corresponds to that of an isotropic flux. Separate runs for done for 
incident electron kinetic energies of 0.002, 0.005, 0.01, 0.02, 0.05, 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 
and 50 MeV. Each run is based on 100k incident electron histories and, using a feature of the code 
which allows for arbitrary bremsstrahlung production, 10M bremsstrahlung photons. The resultant 
photon fluence was scored in depth bins from 0 to 50 g/cm 2 , in energy bins extending from the 
incident energy down to 1 keV. Separate scores were kept forward- and backward-directed photons, 
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information important for the extension of these results to the case of transmission through finite slab 
thicknesses and subsequently to other geometries. 

A second set of calculations was done at the same electron energies, and based on 100k 
incident electron histories. In this set, the electron fluence without the contribution from 
bremsstrahlung secondary electrons was scored from 0 to 1.25 times the csda range of the electrons. 
These results (for both forward-and backward-directed electrons) are used to describe the dose 
contribution from the primary electron (and knock-on electrons) only. 

Our just-completed calculation[4] of photon mass energy-absorption coefficients, and our 
current calculations of electron stopping powers [5], have been run to obtain the data for conversion 
of fluence to dose for photons and electrons, respectively, in small volumes of Al, graphite. Si, air, 
bone, CaF 2 , LiF, GaAs, Si0 2 , tissue, and H 2 0. Fluence-to-dose conversions have been done for the 
forward-directed and the total (forward- plus backward-directed) fluence spectra. The resultant 
forward and total dose ratios have been applied to the aluminum dose to obtain forward and total, 
electron and bremsstrahlung doses in all the detector materials. These results have then been 
smoothed as a function of depth by least-squares spline-fitting techniques so as to improve 
interpolation. 


Proton Transport Calculations 

The latest information on proton stopping powers and ranges in the materials of interest has 
been taken from work detailed in a forthcoming ICRU Report[6]. A special set of calculations was 
needed for GaAs which was not included in the work of the ICRU Report Committee. The 
numerical algorithms to calculate, in the straight-ahead approximation, the depth dose for an incident 
isotropic flux of protons has been reviewed and updated. A comparison of these results with those 
from a full Monte Carlo calculation confirm the overall adequacy of using the straight-ahead 
approximation for such calculations. Systematic straight-ahead calculations have been completed for 
an isotropic flux of protons incident, with energies from 10 GeV down to 10 keV, on aluminum slab 
shields. In the straight-ahead approximation (and very nearly in the actual case), there is no 
distinction between forward-directed and total fluence. The dose in the various detector materials 
has been obtained from the integral of the product of the fluence spectrum and the stopping power. 
The effects of nonelastic nuclear interactions (attenuation of the primary proton beam and the 
production of secondary charged particles, neutrons and gamma rays) has been neglected. 


3. Results 

The present results are given in tables which follow this text for: (a) the proton dose, (b) the 
electron, and (c) the bremsstrahlung dose, with all contributions given for forward-directed and total 
dose in each of the eleven detector materials considered. These results, although they must be 
considered somewhat preliminary, provide the very extensive database necessary for the new version 
of SHIELDOSE. 
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4. Future Work 


The following work is planned for the next six months to complete this project: 

(a) Carefully check the present database for accuracy. 

(b) Explore scaling (and some additional conditioning) of the bremsstrahlung dose distributions 
to facilitate interpolation with respect to incident electron energy. 

(c) Investigate the effects of including the effects of nonelastic nuclear interactions on the proton 
results. 

(d) Revise the old SHIELDOSE software toward a more efficient, user-friendly version with 
perhaps somewhat more generality. 

(e) Write the report(s) describing the work and the use of the new code. 
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Scaled, dimensionless proton depth dose distributions, <ro/To)D(z/ro). 
Detector material: aluminum 
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Scaled, dimensionless proton depth dose distributions, (ro/To)D(z/ro). 
Detector material: graphite 
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Scaled, dimensionless proton depth dose distributions, <ro/To)DU/ro). 

Detector material: silicon 
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Scaled, dimensionless proton depth dose distributions, <ro/To)D(z/ro). 
Detector material: silicon 
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Scaled, dimensionless proton depth dose distributions, <ro/To)D<z/ro). 

Detector material: air 
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Scaled, dimensionless proton depth dose distributions, (ro/To)D(z/ro). 
Detector material: air 
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Scaled, dimensionless proton depth dose distributions, (ro/To)D(z/ro). 

Detector material: bone 
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Scaled, dimensionless proton depth dose distributions, (ro/To)D(z/ro) • 
Detector material: bone 
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Scaled, dimensionless proton depth dose distributions, <ro/To)D<z/ro). 

Detector materials calcium fluoride 
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Scaled, dimensionless proton depth dose distributions, <ro/To)D(z/ro). 
Detector material: calcium fluoride 


<VJ 

o 


oo 

C* LA 

tsj rvj 


rvi o O' 

f\l AJ AJ f\l 


^j^^^^^^I^^^^^^^^^loddodooooooooooooooooi 


OMO 

ITiMN«-00 

© o © o o o 
*00000 


SeSiiil*sSS£SS 3 Ss 3 S«! 881 .SiillS.KcSlS 


flOSSO'^OOWK'OK 

.J->*K>*SK1AJAJ«-*-*-0 


- o 

► o 

> o 


ajajajajajaj*-*- 


28 


O lA 
O' O' 


N W A ^ 
£88188 


* !-^<^r^fAr^f->QOOO OQOO OOOO 00 

1 ' , t l t , T _! > r | f ^ r . l r ^ f -! t -! T -! T ^ 1 -! 1 -!^T- — AonQQQOOOOOOOOO 00 


forj'OKi* 

S * ai «- < 

© o o < 

000000 

S OO 'O Q 
io»-oo 
OOOO 

OOOOOO 


N.O'O^AJ'O'O'^^AJfOCMO' 


ooooo''OAJ^<^og«g*rg 5 oS 8 ^tJSSSiSS 2 inSS§!CSfcS!A«Q§! 

^SRS 355 SSKfcM 2 ^g 3 oSS 3 ^CS 2 S^^rnrnAiAj r -oooo. 


.... . . » . . •^•^j^j^j^j^_; v j^ f _:^; r j f _:,J tr J,_:^,J,_:,J,Jooooooooooooooooooooo 



RIC 5 : 5 S§S§§SSK 3 SSS 83 ^^SS 3 |gS|g|fcg§||g; 

!nlnin'C'0'0'0ininiAiA>ninu , >iA't^'f^i0WWW , M0j(\M-'-*-owu'w''Aiw 


^^^^^^^^J^^^^^^^^^^J^U^^^^^-^-^ddddddddddd odd oooooo 



«6J^in^^K^K>O>0lA^M^^^^jO^pje^^^OK^^ggo§S§S00^N ; 'O'OiAin'4;K|K>AJ^SoO 

* * * * 1 _’ JJJJJJJ-IrtrinoOQOOOOOOOOOOOOO 


flON'tlfl’OSNSK'O'OlA 


» • • • * ■ * 


I^OSKMO 


S 5 ^^S§OOOO^^SS^^^joNO>NjA 


JgKS 3 £lliP.H.agES 35 Ss$S 22 Ssi 

^^^^^^^^dddoood ooooodoooooo 




gSsIssgSp.lfesilllSssiSI 

_!J‘_!J_!JJJJJoooqoooooooo 


^ro<fK»(>o>piA'0>4rf^o 
^OWOstONinNW^O 
vt R f\J r- o O 

ddddoddodoooooooo 





S-OOA-*— AJO*~OKlA “^0 

“‘‘OinO'tO'NW'OlrtO 
'0'C'0»A't'#MN»-0 





ggfc 3 fc 3 r 2 S 8 £S 888§£3 8 aSg£ 3|££2 5 S 

»-NNNC\INNNNN™NNfVriJNNNNNNNNT-r-r' # , , 


. A- *4- AJ «0 *- O 

... ,iAfN»<>'OAio^’P N QTi' 0 < 5 % it:SS 22 S 

OOOOO^O'^WwWSNSHJ'Oini^'iWN^O 


•— 0 'l'*l>Afl 0 AJ' 4 , '' 4 K»OlA 0 'O>cgr 0 in,-* ; - 
— KiAiooooy^fviCK'OrLjflOvtP'O’-'OO 


w txr»j nuN , , . . ■ ♦ • • 1 * • • • • * * • * ■ ■•'••_ 

• • • ^ ^ ^ ^ ^ ,J *1 *1 *1 ^ *- *- *- o o o o o o o o o o o o o o o o o o 



3 i 2 S!£a&S;£?; 3 :S! 8 :S 88 ;£ 33 SK£SS!§: 8 KS! 


ilSgsSlsi 5 ai 2 SISSSH£§i 

^^^^^odddddddddddoooooo 


eoLAOOcor\jj-o«fMO 

p^« 5 kiSO«-»-o 

\0 in iA n# 'i 1 w n o 



• •_•”_• _-_*_:_‘-:-:-:-:^^ooodde;ddoooooooooooooooooooooooooo«- 


ooooooooooooooo< 


20 


Scaled, dimensionless proton depth dose distributions, (ro/To)0(i/ro). 
Detector material: calcium fluoride 
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Scaled, dimensionless proton depth dose distributions, (ro/To)D(z/ro) . 

Detector material: gallium arsenide 

Z/ro 10000 8000 6000 5000 4000 3000 2000 1500 1000 800 600 500 400 300 200 


ddddodddddddddddddddddddooooooooooooooooooooooooooo 
So:SSolsI§§o:o:SS§SlS!S^SS!5:§SSS5SSSSSSP:lCR^3 5 3.o^ l n^-»^'»MMMi>i- : o 

dddddddddddddddddddddddodddddoooooooooooooooooooooo 

in«oio^<vo.^Np.p.p.«pcj«K®'-^:9fc^fegarS2®5iS£;2;8;!2§KS!CS!o8otoRiaS$RiS8 

§8!SS§§&S!£!o:SSI§££SSKs:§iS®»S««RfclCR^'0®3®i^iA^^‘*S»~<''- : o 

ddddddddddddddddddddodddooooooooooooooooooooooooooo 

in«PJM»-«orj(nh-^t£M»|AO^«oocNi[jj'»jo~p|VJ22j*®22^5!Q5S!nfto^3oKro55o'5p!?'g 

dddddddddddddddddodddddoooooooooooooooooooooooooooo 

8S&§i8:S§S8§SS8:§SS:SS»^S8!5:sSS5SJS«8Rfc>C^^3®®S.A^^^^«»f«jW-:S 

oododdor^^-ddooooddoooododddddooooooooopooooooooooo 

sls!liissIs!lili?ilslSS5llSsaSl££KcSSISiS*sS5SSSSsi 

ooo^^^^^^^^^^^oodoooddoddododoooooooooooooooooooooo 

SoSSSSSSSSSSSSSS&Sk^lSSSSSSfeSSSSfcfcSKK; 3* 

^^^^^^^^^^^^^^^^ddddodddddddodooooooooooooooooooooo 

SSBSSSSSSSBSSSSSoSfcSsSSBSSSfcfiSSwKi^Ki^^^iAininiA^RAaiiM^o 

^^^^rr^^^^^^ddododdddddddooooooooooooooooooooo 

fe§§g8oo8oo8SSS885§Ss»IS8o!§S«lS8 88SiSRh : Siiptf;in«;-»-»4«w*{N^o 

^^^^^rl^^^^^^^ri^^^^ddododddodd do dooooooooooooooooooo 

lE^^^SSSSSoSSSdoSo&S^iSSSigSfeSSSftfcfCP^SSS^^^in^^^^Kjnjrg-o 

;;;;;;;;;;;;;;^^odooddoddoooododooooooooooooooooo 

5S5feS3S8s^o||§g§§|§sgggglSspigpKsSIH2Ss53§SSi221 

^p^^r^r^rt-r^rr^rddddddddddddoodooooooooooooooooo 

S^S^StSsScCJSoSSoSoSS&JRSSSSSSSSfcRCh-SSSSSinin^^^inKjrtnini^o 

J^^^^^^^^^^^^^^^^^ddddddddddddddddddodoooooooooooo 

P;SS~~S^S£S5^S286oooS&SS5S««S®S>CR^3S'0^*ntnin^^^»nfnKjni<>i^^o 

^^^rp^rr^r^^^dddddddddoddddoooooooooooooooooo 

^^^^I^J^^^^^^^^^I^^^^^^OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

gSisS^SSiSSSS^SSSgsillSSSSSSS^KSSSsSSSsSsSSSKS^SU. 

^^^^rlri^dd^d^d^^odddddodddoodoooooooooooooooooo 

SSs555ssSS28iSS8SiIgli«slS3.=SsBISP.ISSI55SSSS81||2|| 

oooooooooooooooooooooooooo 

SaSSS3SS3ESS8i5SSa«SSSg*88iaSSEiSBI?5?6S^^33i.^3!5E|.|g||| 

^^^^^^^^^^^^^^^^^^^^dddddoooooooooooooooooooooooooo 

iiiiiiB!l?3B53B=SSI!SSSSiSS!-553S2iii5il3i3SiSSS55ii 

Esissssssssss3sass25ggsssssses535asss3ssg2g|g|||||j 

^ r ! ( J r !,J r I r I^d^^»-»-dr!»*»*»-'-*“doooooooooooooo o o oooooooo o o o o o o 

gl3IESSSSaSI58125il^?psSB28ISSiEass§§S||||^B2||| 

^^^^^^^^^^^^^^^^^^^^dddoooooooooooooooooooooooooooo 

§g3S§22!^^2SRi^Sa8P{S8S33^338S|58SSSi8SSP|^iSSS8a8Sm^H 

dddddddddddddddddddddddo - 


22 



Scaled, dimensionless proton depth dose distributions, (ro/To)D(z/ro). 
Detector material: gallium arsenide 
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Scaled, dimensionless proton depth dose distributions, (ro/To)D(z/ro). 

Detector materials lithium fluoride 
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Scaled, dimensionless proton depth dose distributions, <ro/To)D(z/ro). 
Detector material: lithium fluoride 
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Scaled, dimensionless proton depth dose distributions, <ro/To)D(z/ro). 

Detector material: silicon dioxide 

z /ro 10000 8000 6000 5000 4000 3000 2000 1500 1000 800 600 500 400 300 
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Scaled, dimensionless proton depth dose distributions, (ro/To)D(z/ro). 
Detector material: silicon dioxide 
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Scaled, dimensionless proton depth dose distributions, (ro/To)D(z/ro). 
Detector material: tissue 
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Scaled, dimensionless proton depth dose distributions, (ro/To)D(z/ro). 
Detector material: tissue 
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Scaled, dimensionless proton depth dose distributions, (ro/To)D(z/ro). 
Detector material: Mater 
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Scaled, dimensionless proton depth dose distributions, (ro/To)D(z/ro). 
Detector material: water 
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Scaled, dimensionless electron depth dose distributions, <ro/To)D(z/ro). 
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Scaled, dimensionless electron depth dose distributions, (ro/To)D(z/ro). 
Finite slab case (z = thickness), detector material: aluninun 
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Scaled, dimensionless electron depth dose distributions, (ro/To)D(z/ro). 
Semi -infinite slab case (z = depth), detector material: graphite 
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0.774 
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1.143 

1.149 
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w— 

1.153 

1.162 

1.142 

1.103 

0.989 

0.450 

0.734 

0.954 

1.055 

1.096 

1.057 

1.045 

1.047 

1.046 

1.044 

1.046 

1.050 

1 .029 
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0.871 

0.475 

0.693 

0.900 
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1.017 

0.962 

0.945 

0.943 

0.941 

0.941 

0.936 

0.938 

0.916 

0.881 

0.760 
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0.653 

0.845 
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0.934 

0.867 

0.845 

0.839 

0.837 

0.838 

0.827 

0.827 
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0.774 

0.656 

0.525 

0.614 

0.792 

0.857 

0.850 

0.773 

0.747 

0.735 

0.734 

0.735 

0.721 

0.720 

0.701 

0.672 

0.561 

0.550 

0.575 

0.738 

0.789 

0.765 

0.681 

0.651 

0.635 

0.635 

0.635 

0.621 

0.620 
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0.577 

0.476 

0.575 

0.536 

0.685 

0.722 

0.679 
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0.559 

0.539 

0.541 

0.539 

0.528 

0.528 
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0.400 

0.600 
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0.633 

0.655 

0.595 

0.506 

0.471 

0.451 

0.452 

0.449 

0.444 

0.444 

0.427 

0.411 

0.333 

0.625 

0.462 

0.581 

0.588 

0.514 

0.425 

0.388 

0.372 

0.371 

0.367 

0.368 

0.368 

0.354 

0.340 

0.275 

0.650 

0.427 

0.529 

0.523 

0.437 

0.349 

0.312 

0.301 

0.298 

0.294 

0.299 

0.301 

0.289 

0.279 

0.225 

0.675 

0.392 

0.479 

0.458 

0.366 

0.279 

0.245 

0.239 

0.233 

0.230 

0.239 

0.241 

0.233 

0.226 

0.183 

0.700 

0.359 

0.429 

0.394 

0.301 

0.218 

0.186 

0.184 

0.178 

0.176 

0.186 

0.189 

0.184 

0.180 

0.147 

0.725 

0.327 

0.381 

0.333 

0.242 

0.165 

0.138 

0.137 

0.132 

0.131 

0.141 

0.145 

0.143 

0.142 

0.117 

0.750 

0.297 

0.334 

0.275 

0.189 

0.121 

0.100 

0.097 

0.095 

0.095 

0.103 

0.109 

0.109 

0.111 

0.092 

0.775 
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0.289 

0.222 

0.144 

0.085 

0.070 

0.065 

0.067 
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0.074 

0.080 
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0.085 

0.072 

0.800 

0.240 

0.247 

0.175 
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0.058 

0.048 

0.042 

0.045 

0.047 

0.051 

0.058 
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0.065 

0.055 

0.825 

0.215 

0.207 

0.134 

0.075 

0.038 

0.031 

0.026 

0.029 

0.032 

0.035 

0.042 

0.044 

0.049 

0.042 

0.850 

0.190 

0.171 

0.099 

0.051 

0.024 

0.019 

0.015 

0.018 

0.021 

0.024 

0.031 

0.032 

0.036 

0.031 

0.875 

0.168 

0.138 

0.071 

0.033 

0.014 

0.010 

0.009 

0.011 

0.013 

0.016 

0.022 

0.023 

0.027 

0.023 

0.900 

0.147 

0.108 

0.049 

0.019 

0.008 

0.005 

0.005 

0.006 

0.008 

0.011 

0.016 

0.017 

0.020 

0.017 

0.925 

0.127 

0.083 

0.033 

0.011 

0.004 

0.002 

0.003 

0.003 

0.004 

0.007 

0.010 

0.012 

0.014 

0.012 

0.950 

0.109 

0.062 

0.020 

0.005 

0.002 

0.001 

0.002 

0.002 

0.002 

0.004 

0.006 

0.009 

0.010 
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0.975 
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0.044 

0.012 

0.002 

0.001 
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0.001 
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0.003 
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0.006 
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0.030 
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0.001 

0.000 

0.000 

0.002 

0.000 

0.001 
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0.005 
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0.019 
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0.000 
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0.003 

0.004 
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0.000 

0.001 

0.002 
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1.075 

0.042 

0.006 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

0.002 

0.001 

1.100 

0.033 

0.003 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

1.125 

0.025 

0.002 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.000 

1.150 

0.019 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
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0.000 
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0.014 
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o.ooo 
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0.000 
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1.200 
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1.225 

0.006 

0.000 
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0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
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0.004 
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Scaled, dimensionless electron depth dose distributions, (ro/To)0(z/ro). 
Finite slab case (z = thickness), detector material: graphite 


z/ro 50.000 20.000 10.000 

5.000 

2.000 

1.000 

0.000 

1.208 

1.487 

1.607 

1.661 

1.623 

1.537 

0.025 

1.192 

1.458 

1.565 

1.611 

1.583 

1.506 

0.050 

1.170 

1.422 

1.521 

1.561 

1.542 

1.473 

0.075 

1.142 

1.383 

1.475 

1.512 

1.499 

1.437 

0.100 

1.109 

1.340 

1.429 

1.463 

1.454 

1.399 

0.125 

1.073 

1.295 

1.381 

1.413 

1.408 

1.359 

0.150 

1.036 

1.249 

1.333 

1.364 

1.361 

1.317 

0.175 

0.997 

1.204 

1.284 

1.315 

1.312 

1.274 

0.200 

0.958 

1.160 

1.236 

1.266 

1.261 

1.229 

0.225 

0.919 

1.117 

1.187 

1.216 

1.209 

1.182 

0.250 

0.881 

1.073 

1.138 

1.166 

1.157 

1.133 

0.275 

0.842 

1.030 

1.090 

1.115 

1.103 

1.083 

0.300 

0.805 

0.987 

1.042 

1.065 

1.049 

1,031 

0.325 

0.768 

0.944 

0.996 

1.013 

0.993 

0.977 

0.350 

0.733 

0.900 

0.949 

0,961 

0.936 

0.920 

0.375 

0.698 

0.857 

0.902 

0.908 

0.877 

0.862 

0.400 

0.663 

0.813 

0.855 

0.854 

0.817 

0.801 

0.425 

0.629 

0.769 

0.807 

0.800 

0.755 

0.738 

0.450 

0.595 

0.726 

0.758 

0.744 

0.692 

0.673 

0.475 

0.562 

0.683 

0.709 

0.687 

0.628 

0.608 

0.500 

0.529 

0.640 

0.659 

0.630 

0.565 

0.543 

0.525 

0.496 

0.598 

0.609 

0.571 

0.503 

0.479 

0.550 

0.464 

0.556 

0.559 

0.512 

0.442 

0.417 

0.575 

0.432 

0.515 

0.509 

0.454 

0.383 

0.357 

0.600 

0.401 

0.473 

0.460 

0.397 

0.327 

0.300 

0.625 

0.371 

0.433 

0.412 

0.342 

0.274 

0.247 

0.650 

0.342 

0.393 

0.364 

0.290 

0.224 

0.199 

0.675 

0.314 

0.354 

0.317 

0,243 

0.180 

0.156 

0.700 

0.287 

0.316 

0.272 

0.199 

0.140 

0.119 

0.725 

0.261 

0.279 

0.229 

0.159 

0.106 

0.088 

0,750 

0.236 

0.244 

0.188 

0.124 

0.078 

0.064 

0.775 

0.212 

0.210 

0.152 

0.094 

0.055 

0.045 

0.800 

0.190 

0.178 

0.119 

0.069 

0.037 

0.031 

0.825 

0.169 

0.149 

0.091 

0.049 

0.024 

0.020 

0.850 

0.150 

0.122 

0.067 

0.033 

0.015 

0.012 

0.875 

0.132 

0.098 

0.048 

0.021 

0.009 

0.006 

0.900 

0.115 

0.077 

0.033 

0.012 

0.005 

0.003 

0.925 

0.099 

0,058 

0.022 

0.007 

0.002 

0.002 

0.950 

0.085 

0.043 

0.014 

0.004 

0.001 

0.001 

0.975 

0.072 

0.031 

0.008 

0.002 

0.000 

0.000 

1.000 

0.060 

0.021 

0.004 

0.001 

0.000 

0.000 

1.025 

0.049 

0.013 

0.002 

0.000 

0.000 

0.000 

1.050 

0.040 

0.008 

0.001 

0.000 

0.000 

0.000 

1.075 

0.032 

0.004 

0.000 

0.000 

0.000 

0.000 

1.100 

0.025 

0.002 

0.000 

0.000 

0.000 

0.000 

1.125 

0.019 

0.001 

0.000 

0.000 

0.000 

0.000 

1.150 

0.014 

0.001 

0.000 

0.000 

0.000 

0.000 

1.175 

0.010 

0.000 

0.000 

0.000 

0.000 

0.000 

1.200 

0.007 

0.000 

0.000 

0.000 

0.000 

0.000 

1.225 

0.005 

0.000 

0.000 

0.000 

0.000 

0.000 

1.250 

0.003 

0.000 

0.000 

0.000 

0.000 

0.000 


0.500 0.200 0.100 0.050 0.020 0.010 0.005 

1.437 1.366 1.312 1.307 1.311 1.351 1.456 

1.417 1.345 1.310 1.309 1.322 1.368 1.454 

1.394 1.325 1.303 1.306 1.328 1.377 1.452 

1.367 1.304 1.292 1.297 1.327 1.378 1.447 

1.338 1.282 1.277 1.282 1.320 1.372 1.437 

1.307 1.259 1.257 1.264 1.307 1.359 1.422 

1.273 1.233 1.234 1.241 1.288 1.338 1.401 

1 237 1.205 1.207 1.214 1.263 1.311 1.370 

1.199 1.174 1.177 1.184 1.233 1.278 1.332 

1.158 1.139 1.142 1.149 1.197 1.238 1.285 

1.114 1.101 1.103 1.111 1.157 1.193 1.232 

1 068 1.059 1.060 1.069 1.111 1.142 1.173 

1.020 1.013 1.013 1.023 1.062 1.086 1.110 

0.968 0.963 0.961 0.973 1.008 1.026 1.043 

0.914 0.910 0.907 0.920 0.951 0.962 0.974 

0.856 0.852 0.849 0.862 0.889 0.895 0.902 

0.795 0.791 0.789 0.800 0.823 0.825 0.829 

0.732 0.727 0.726 0.735 0.754 0.753 0.754 

0.667 0.662 0.663 0.667 0.683 0.680 0.680 

0.600 0.595 0.598 0.597 0.610 0.607 0.606 

0.534 0.529 0.532 0.528 0.539 0.536 0.535 

0 468 0.464 0.467 0.461 0.470 0.467 0.466 

0 404 0.401 0.403 0.397 0.405 0.402 0.401 

0.344 0.341 0.342 0.338 0.345 0.341 0.342 

0.288 0.285 0.285 0.285 0.290 0.286 0.288 

0 236 0.234 0.232 0.236 0.241 0.237 0.240 

0.191 0.187 0.186 0.192 0.197 0.193 0.197 

0.151 0.147 0.145 0.153 0.157 0.155 0.161 

0.116 0.112 0.111 0.119 0.124 0.123 0.129 

0.086 0.083 0.083 0.090 0.095 0.096 0.102 

0.061 0.060 0.061 0.066 0.071 0.074 0.080 

0.041 0.042 0.043 0.047 0.053 0.056 0.062 

olo 26 0.028 0.030 0.032 0.038 0.042 0.047 

0.016 0.018 0.020 0.022 0.028 0.031 0.035 

0.009 0.011 0.013 0.015 0.020 0.023 0.026 

0.005 0.007 0.008 0.011 0.015 0.017 0.019 

0.003 0.004 QJ )05 0.007 0.010 0.012 0.014 

0.002 0.002 0.003 0.005 0.007 0.009 0.010 

0*001 0.001 0.002 0.002 0.004 0.006 0.008 

0.001 0.000 0.001 0.001 0.002 0.005 0.006 

0.001 0.000 0.000 0.001 0.001 0.003 0.004 

0.001 0.000 0.000 0.000 0.001 0.002 0.003 

o!ooo 0.000 0.000 0.000 0.001 0.001 0.002 

0.000 0.000 0.000 0.000 0.001 0.001 0.001 

0.000 0.000 0.000 0.000 0.000 0.000 0.001 

0 000 0.000 0.000 0.000 0.000 0.000 0.000 

o!ooo 0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 


0.002 

1.658 

1.618 

1.586 

1.559 

1.535 

1.511 

1.485 

1.457 

1.423 

1.383 

1.335 

1.279 

1.214 

1.140 

1.059 

0.972 

0.883 

0.793 

0.705 

0.619 

0.539 

0.464 

0.396 

0.334 

0.279 

0.231 

0.190 

0.154 

0.124 

0.099 

0.078 

0.061 

0.047 

0.036 

0.027 

0.020 

0.015 

0.011 

0.008 

0.005 

0.004 

0.002 

0.002 

0.001 

0.001 

0.000 

o.ooo 

0.000 

0.000 

0.000 

0.000 
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Scaled , dimensionless electron depth dose distributions , ( ro / To ) D ( z / ro ). 
Semi -infinite slab case (z = depth ), detector material : silicon 


z/ro 50.000 20.000 10.000 

5.000 

2.000 

1.000 

0.500 

0.200 

0.100 

0.050 

0.020 

0.010 

0.005 

0.002 

0.000 

1.406 

1.799 

2.014 

2.156 

2.146 

2.051 

1.928 

1.841 

1.757 

1.743 

1.688 

1.717 

1.792 

2.008 

0.025 

1.386 

1.764 

1.960 

2.084 

2.091 

2.010 

1.903 

1.811 

1.758 

1.743 

1.709 

1.739 

1.789 

1.966 

0.050 

1.359 

1.720 

1.904 

2.015 

2.035 

1.964 

1.871 

1.781 

1.750 

1.736 

1.719 

1.749 

1.785 

1.928 

0.075 

1.325 

1.671 

1.847 

1.949 

1.977 

1.914 

1.834 

1.751 

1.734 

1.720 

1.718 

1 .747 

1.777 

1.893 

0.100 

1.286 

1.617 

1.788 

1.884 

1.917 

1.861 

1.793 

1.720 

1.710 

1 .698 

1.707 

1.734 

1 . 764 

1.858 

0.125 

1.244 

1.562 

1.728 

1.821 

1.855 

1.806 

1.749 

1.687 

1.681 

1.670 

1.687 

1.711 

1 -743 

1.821 

0.150 

1.200 

1.507 

1.667 

1.758 

1.792 

1.749 

1.702 

1.651 

1.647 

1.637 

1.659 

1.680 

1.714 

1.781 

0.175 

1.155 

1.452 

1.607 

1.695 

1.727 

1.691 

1.652 

1.611 

1.609 

1.598 

1.623 

1.642 

1 .674 

1.735 

0.200 

1.109 

1.399 

1.546 

1.631 

1.660 

1.631 

1.600 

1.568 

1.567 

1.555 

1.580 

1.597 

1 .623 

1.683 

0.225 

1.064 

1.347 

1.485 

1.568 

1.592 

1.569 

1.545 

1.520 

1.520 

1.508 

1.531 

1 .545 

1 .563 

1 .623 

0.250 

1.019 

1.296 

1.425 

1.504 

1.523 

1.505 

1.487 

1.468 

1.467 

1.455 

1.475 

1 .486 

1.495 

1 .555 

0.275 

0.975 

1.245 

1.365 

1.440 

1.453 

1.439 

1.426 

1.411 

1.408 

1.398 

1.415 

1.421 

1.420 

1.478 

0.300 

0.931 

1.194 

1.307 

1.375 

1.383 

1.371 

1.362 

1.350 

1.344 

1.336 

1.349 

1.350 

1.340 

1.391 

0.325 

0.889 

1.143 

1.249 

1.309 

1.310 

1.300 

1.293 

1.283 

1.275 

1.270 

1.279 

1.273 

1.257 

1.297 

0.350 

0.848 

1.091 

1.192 

1.243 

1.236 

1.225 

1.221 

1.211 

1.200 

1.199 

1.204 

1.193 

1.171 

1.196 

0.375 

0.808 

1.039 

1.135 

1.176 

1.159 

1.147 

1.144 

1.134 

1.122 

1.123 

1.125 

1.108 

1.084 

1.092 

0.400 

0.768 

0.988 

1.077 

1.108 

1.080 

1.066 

1.063 

1.053 

1.041 

1.042 

1.040 

1.019 

0.994 

0.985 

0.425 

0.729 

0.936 

1.019 

1.039 

0.999 

0.982 

0.978 

0.968 

0.957 

0.956 

0.951 

0.929 

0.904 

0.880 

0.450 

0.691 

0.884 

0.959 

0.969 

0.917 

0.896 

0.891 

0.881 

0.872 

0.866 

0.859 

0.837 

0.814 

0.779 

0.475 

0.652 

0.833 

0.899 

0.897 

0.834 

0.810 

0.802 

0.793 

0.786 

0.775 

0.767 

0.746 

0.725 

0.682 

0.500 

0.615 

0.783 

0.838 

0.823 

0.751 

0.724 

0.712 

0.704 

0.699 

0.684 

0.676 

0.656 

0.638 

0.591 

0.525 

0.577 

0.733 

0.776 

0.748 

0.668 

0.639 

0.624 

0.618 

0.613 

0.596 

0.589 

0.571 

0.555 

0.507 

0.550 

0.540 

0.683 

0.714 

0.672 

0.588 

0.557 

0.538 

0.534 

0.529 

0.513 

0.506 

0.490 

0.478 

0.431 

0.575 

0.504 

0.633 

0.652 

0.596 

0.511 

0.477 

0.457 

0.454 

0.449 

0.436 

0.431 

0.416 

0.406 

0 .363 

0.600 

0.469 

0.584 

0.591 

0.521 

0.436 

0.402 

0.382 

0.380 

0.374 

0.366 

0.362 

0.349 

0.341 

0.303 

0.625 

0.434 

0.536 

0.530 

0.450 

0.365 

0.331 

0.315 

0.311 

0.305 

0.303 

0.301 

0.289 

0.283 

0.250 

0.650 

0.401 

0.488 

0.470 

0.382 

0.299 

0.266 

0.255 

0.249 

0.244 

0.247 

0.245 

0.236 

0.233 

0.205 

0.675 

0.368 

0.441 

0.411 

0.319 

0.240 

0.208 

0.202 

0.195 

0.191 

0.197 

0.197 

0.190 

0.189 

0.167 

0.700 

0.337 

0.395 

0.353 

0.262 

0.187 

0.159 

0.155 

0.149 

0.146 

0.153 

0.154 

0.150 

0.151 

0.134 

0.725 

0.307 

0.350 

0.298 

0.210 

0.141 

0.117 

0.115 

0.111 

0.109 

0.116 

0.118 

0.117 

0.119 

0.106 

0.750 

0.278 

0.307 

0.246 

0.164 

0.103 

0.085 

0.082 

0,080 

0.079 

0.085 

0.089 

0.090 

0.093 

0.084 

0.775 

0.251 

0.265 

0.199 

0.125 

0.073 

0.059 

0.055 

0.056 

0.056 

0.061 

0.065 

0.067 

0.072 

0.065 

0.800 

0.225 

0.226 

0.156 

0.092 

0.050 

0.040 

0.035 

0.038 

0.039 

0.042 

0.047 

0.049 

0.055 

0.050 

0.825 

0.201 

0.190 

0.119 

0.065 

0.032 

0.026 

0.022 

0.024 

0.026 

0.029 

0.034 

0.036 

0.041 

0.038 

0.850 

0.178 

0.156 

0.088 

0.044 

0.020 

0.016 

0.013 

0.015 

0.017 

0.020 

0.025 

0.026 

0.031 

0.029 

0.875 

0.157 

0.126 

0.063 

0.028 

0.012 

0.009 

0.007 

0.009 

0.011 

0.013 

0.018 

0.019 

0.023 

0.021 

0.900 

0.137 

0.099 

0.044 

0.017 

0.006 

0.004 

0.004 

0.005 

0.006 

0.009 

0.013 

0.014 

0.017 

0.016 

0.925 

0.119 

0.075 

0.029 

0.009 

0.003 

0.002 

0.003 

0.003 

0.004 

0.006 

0.008 

0.010 

0.012 

0.011 

0.950 

0.102 

0.056 

0.018 

0.005 

0.001 

0.001 

0.002 

0.001 

0.002 

0.004 

0.005 

0.008 

0.009 

0.008 

0.975 

0.087 

0.040 

0.011 

0.002 

0.001 

0.000 

0.001 

0.001 

0.001 

0.002 

0.003 

0.006 

0.006 

0.006 

1.000 

0.073 

0.027 

0.006 

0.001 

0.000 

0.000 

0.002 

0.000 

0.000 

0.001 

0.002 

0.004 

0.005 

0.004 

1.025 

0.060 

0.017 

0.003 

0.000 

0.000 

0.000 

0.003 

0.000 

0.000 

0.000 

0.001 

0.003 

0.003 

0.003 

1.050 

0.049 

0.010 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

0.002 

0.002 

1.075 

0.039 

0.006 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

0.001 

0.001 

1.100 

0.031 

0.003 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

1.125 

0.023 

0.002 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.000 

1.150 

0.018 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.175 

0.013 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.200 

0.009 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.225 

0.006 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.250 

0.004 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


41 



Scaled , dimensionless electron depth dose distributions , ( ro / To ) 0 < z / ro ). 
Finite slab case (z - thickness ), detector material : silicon 


z/ro 50.000 20.000 10.000 5.000 


0.000 

1.159 

1.406 

1.504 

1.534 

0.025 

1.142 

1.377 

1.463 

1.482 

0.050 

1.119 

1.342 

1.420 

1.433 

0.075 

1.091 

1.303 

1.376 

1.384 

0.100 

1.059 

1.262 

1.332 

1.337 

0.125 

1.024 

1.219 

1.286 

1.290 

0.150 

0.987 

1.176 

1.240 

1.243 

0.175 

0.950 

1,133 

1.194 

1.196 

0.200 

0.912 

1.091 

1.148 

1.150 

0.225 

0.875 

1.049 

1.101 

1.103 

0.250 

0.838 

1.008 

1.055 

1.056 

0.275 

0,801 

0.968 

1.010 

1.009 

0.300 

0.766 

0.927 

0.965 

0.961 

0.325 

0.730 

0.886 

0.921 

0.913 

0.350 

0.696 

0.845 

0.877 

0.865 

0.375 

0.663 

0.803 

0.832 

0.816 

0.400 

0.630 

0.762 

0.788 

0.766 

0.425 

0.597 

0.720 

0.743 

0.716 

0.450 

0.565 

0.679 

0,697 

0.665 

0.475 

0.533 

0.639 

0.651 

0.613 

0.500 

0.501 

0.599 

0.605 

0.561 

0.525 

0.470 

0.559 

0.558 

0.508 

0.550 

0.439 

0.519 

0.511 

0.455 

0.575 

0.409 

0,480 

0.465 

0.402 

0.600 

0.380 

0,441 

0.419 

0.351 

0.625 

0.351 

0.403 

0.375 

0.302 

0.650 

0.323 

0.366 

0.331 

0.256 

0.675 

0.297 

0.329 

0.288 

0.213 

0.700 

0.271 

0.294 

0.246 

0.175 

0.725 

0.246 

0.259 

0.207 

0.140 

0.750 

0.223 

0.226 

0.170 

0.109 

0.775 

0.201 

0.194 

0.136 

0.082 

0.800 

0.179 

0,165 

0.107 

0.060 

0.825 

0.160 

0.138 

0.081 

0.043 

0.850 

0.141 

0.113 

0.060 

0.029 

0.875 

0.124 

0.090 

0.043 

0.018 

0.900 

0.108 

0.070 

0.029 

0.011 

0.925 

0.093 

0.054 

0.019 

0.006 

0.950 

0.080 

0.039 

0.012 

0.003 

0.975 

0,067 

0.028 

0.007 

0.001 

1,000 

0.056 

0.019 

0.004 

0.001 

1.025 

0.046 

0.012 

0.002 

0.000 

1.050 

0.037 

0.007 

0.001 

0.000 

1.075 

0.030 

0.004 

0.000 

0.000 

1.100 

0.023 

0.002 

0.000 

0.000 

1.125 

0.018 

0.001 

0.000 

0.000 

1.150 

0.013 

0.001 

0.000 

0.000 

1.175 

0.009 

0.000 

0.000 

0.000 

1.200 

0.007 

0.000 

0.000 

0.000 

1.225 

0.004 

0.000 

0.000 

0.000 

1.250 

0.003 

0.000 

0.000 

0.000 


2.000 1.000 0.500 0.200 0.100 

1.463 1.357 1.250 1.170 1.115 

1.423 1.326 1.228 1.150 1.111 

1.382 1.294 1.205 1.131 1.103 

1.340 1.260 1.181 1.112 1.093 

1.297 1.225 1.155 1.092 1.079 

1.254 1.188 1.127 1.072 1.062 

1.209 1.150 1.098 1.049 1.042 

1.164 1.111 1.066 1.024 1.018 

1.117 1.070 1.032 0.997 0.992 

1.070 1.028 0.996 0.967 0.962 

1.022 0.985 0.958 0.934 0.928 

0.973 0.940 0.918 0.898 0.891 

0.924 0.894 0,875 0.859 0.851 

0.874 0.846 0.830 0.816 0.807 

0.822 0.797 0.782 0.770 0.761 

0.770 0.745 0.731 0.721 0.712 

0.715 0.692 0.678 0.669 0.661 

0.660 0.637 0.624 0.615 0.609 

0.604 0.581 0.568 0.559 0.555 

0.548 0.524 0.511 0.502 0.500 

0.492 0.467 0.455 0.446 0.445 

0.437 0.412 0.399 0.391 0.390 

0.384 0.358 0.346 0.338 0.337 

0.333 0.306 0.295 0.287 0.285 

0.283 0.257 0.247 0.240 0.237 

0.237 0.212 0.202 0.196 0.194 

0.194 0.170 0.162 0.157 0.155 

0.155 0.133 0.127 0.123 0.121 

0.121 0.102 0.097 0.094 0.093 

0.091 0.075 0.072 0.070 0.069 

0.067 0.054 0.052 0.050 0.050 

0.047 0.038 0.036 0.035 0.036 

0.032 0.026 0.024 0.024 0.025 

0.021 0.017 0.016 0.015 0.017 

0.013 0.010 0.010 0.009 0.011 

0.008 0.005 0.006 0.006 0,007 

0.004 0.003 0.003 0.003 0.004 

0.002 0.001 0.002 0.002 0.002 

0.001 0.001 0.001 0.001 0.001 

0.000 0.000 0.000 0.000 0.001 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 


0.050 

0.020 

0.010 

0.005 

0.002 

1.103 

1.089 

1.103 

1.161 

1.259 

1.102 

1.097 

1.118 

1.163 

1.247 

1.097 

1.099 

1.125 

1.164 

1.238 

1.087 

1.098 

1.126 

1.162 

1.232 

1.074 

1.091 

1.120 

1.155 

1.227 

1.058 

1.079 

1.108 

1.144 

1.221 

1.038 

1.063 

1.090 

1.126 

1.213 

1.015 

1.042 

1.067 

1.102 

1.201 

0.988 

1.016 

1.040 

1.072 

1.184 

0.959 

0.986 

1.007 

1.035 

1.161 

0.926 

0.951 

0.970 

0.993 

1.130 

0.891 

0.913 

0.928 

0.946 

1.091 

0.852 

0.872 

0.882 

0.896 

1.043 

0.810 

0.828 

0.833 

0.843 

0.987 

0.765 

0.780 

0.781 

0.788 

0.922 

0.716 

0.729 

0.726 

0.731 

0.852 

0.665 

0.674 

0.669 

0.672 

0.778 

0.610 

0.617 

0.610 

0.613 

0.702 

0.553 

0.558 

0.551 

0.553 

0.627 

0.495 

0.499 

0.492 

0.494 

0.554 

0.437 

0.440 

0.434 

0.437 

0.484 

0.381 

0.384 

0.379 

0.381 

0.418 

0.329 

0.331 

0.326 

0.329 

0.357 

0.280 

0.282 

0.277 

0.281 

0.302 

0.235 

0.237 

0.232 

0.237 

0.253 

0.195 

0.196 

0.192 

0.198 

0.210 

0.159 

0.160 

0.157 

0.163 

0.172 

0.127 

0.128 

0.126 

0.133 

0.140 

0.098 

0.101 

0.100 

0.107 

0.113 

0.074 

0.077 

0.078 

0.085 

0.090 

0.054 

0.058 

0.060 

0.067 

0.071 

0.038 

0.043 

0.045 

0.052 

0.055 

0.027 

0.031 

0.034 

0.039 

0.043 

0.018 

0.023 

0.025 

0.029 

0.032 

0.013 

0.016 

0.018 

0.022 

0.025 

0.009 

0.012 

0.014 

0.016 

0.018 

0.006 

0.008 

0.010 

0.012 

0.014 

0.004 

0.006 

0.007 

0.009 

0.010 

0.002 

0.003 

0.005 

0.007 

0.007 

0.001 

0.002 

0.004 

0.005 

0.005 

0.000 

0.001 

0.003 

0.003 

0.004 

0.000 

0.001 

0.002 

0.002 

0.002 

0.000 

0.001 

0.001 

0.001 

0.002 

0.000 

0.000 

0.001 

0.001 

0.001 

0.000 

0.000 

0.000 

0.001 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
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Scaled , dimensionless electron depth dose distributions , ( ro / To ) D ( z / ro ). 
Semi -infinite slab case (z = depth ), detector material : air 


z/ro 50.000 20.000 10.000 

5.000 

2.000 

1.000 

0.500 

0.200 

0.100 

0.050 

0.020 

0.010 

0.005 

0.002 

0.000 

1.828 

2.258 

2.455 

2.579 

2.511 

2.381 

2.228 

2.129 

2.038 

2.036 

1.996 

2.058 

2.186 

2.490 

0.025 

1.790 

2.199 

2.379 

2.485 

2.444 

2.332 

2.200 

2.096 

2.044 

2.039 

2.023 

2.083 

2.177 

2.412 

0.050 

1.743 

2.132 

2.302 

2.397 

2.376 

2.278 

2.165 

2.064 

2.037 

2.033 

2.036 

2.094 

2.168 

2.343 

0.075 

1.690 

2.061 

2.225 

2.313 

2.307 

2.220 

2.123 

2.031 

2.020 

2.017 

2.037 

2.092 

2.155 

2.279 

0.100 

1.633 

1.987 

2.147 

2.233 

2.235 

2.158 

2.076 

1.996 

1.994 

1.993 

2.026 

2.078 

2.136 

2.218 

0.125 

1.573 

1.913 

2.069 

2.154 

2.162 

2.094 

2.024 

1.958 

1.960 

1.961 

2.003 

2.052 

2.109 

2.156 

0.150 

1.511 

1.839 

1.991 

2.077 

2.087 

2.028 

1.970 

1.917 

1.922 

1.923 

1.971 

2.016 

2.072 

2.093 

0.175 

1.450 

1.767 

1.914 

2.000 

2.010 

1.960 

1.913 

1.872 

1.879 

1.879 

1.930 

1.970 

2.022 

2.025 

0.200 

1.388 

1.697 

1.837 

1.923 

1.932 

1.890 

1.853 

1.822 

1.830 

1.830 

1.880 

1.917 

1 .959 

1.952 

0.225 

1.328 

1.630 

1.762 

1.847 

1.852 

1.818 

1.790 

1.768 

1.776 

1.775 

1.822 

1.855 

1.885 

1.871 

0.250 

1.268 

1.564 

1.687 

1.770 

1.771 

1.744 

1.723 

1.708 

1.715 

1.714 

1.757 

1.784 

1.801 

1.781 

0.275 

1.210 

1.498 

1.614 

1.692 

1.689 

1.668 

1.653 

1.642 

1.648 

1.647 

1.686 

1.706 

1.710 

1.684 

0.300 

1.153 

1.433 

1.542 

1.614 

1.606 

1.588 

1.578 

1.571 

1.573 

1.575 

1.609 

1.621 

1.612 

1.578 

0.325 

1.098 

1.368 

1.472 

1.536 

1.522 

1.505 

1.499 

1.494 

1.493 

1.498 

1.526 

1.530 

1.510 

1 .463 

0.350 

1.045 

1.304 

1.402 

1.457 

1.435 

1.419 

1.415 

1.410 

1.407 

1.415 

1.437 

1.433 

1.405 

1.343 

0.375 

0.993 

1.239 

1.333 

1.377 

1.346 

1.328 

1.326 

1.321 

1.316 

1.326 

1.343 

1.331 

1.298 

1.220 

0.400 

0.942 

1.175 

1.263 

1.296 

1.254 

1.234 

1.233 

1.227 

1.221 

1.231 

1.242 

1.225 

1.189 

1.097 

0.425 

0.891 

1.111 

1.193 

1.215 

1.160 

1.137 

1.135 

1.129 

1.123 

1.130 

1.137 

1.116 

1.079 

0.976 

0.450 

0.842 

1.047 

1.122 

1.132 

1.064 

1.038 

1.034 

1.028 

1.024 

1.025 

1.027 

1.006 

0.970 

0.860 

0.475 

0.793 

0.985 

1.050 

1.047 

0.967 

0.938 

0.931 

0.925 

0.923 

0.917 

0.917 

0.896 

0.862 

0.750 

0.500 

0.745 

0.923 

0.977 

0.961 

0.871 

0.839 

0.827 

0.822 

0.822 

0.810 

0.809 

0.788 

0.758 

0.648 

0.525 

0.698 

0.862 

0.904 

0.873 

0.775 

0.740 

0.725 

0.721 

0.721 

0.706 

0.704 

0.685 

0.658 

0.555 

0.550 

0.652 

0.802 

0.830 

0.783 

0.682 

0.645 

0.626 

0.624 

0.623 

0.608 

0.607 

0.588 

0.565 

0.471 

0.575 

0.607 

0.742 

0.757 

0.694 

0.592 

0.553 

0.532 

0.531 

0.528 

0.517 

0.516 

0.499 

0.480 

0.396 

0.600 

0.563 

0.683 

0.685 

0.607 

0.505 

0.466 

0.445 

0.444 

0.440 

0.434 

0.434 

0.418 

0.403 

0.329 

0.625 

0.520 

0.626 

0.614 

0.523 

0.423 

0.384 

0.366 

0,364 

0.360 

0.360 

0.360 

0.346 

0.334 

0.272 

0.650 

0.479 

0.569 

0.544 

0.444 

0.347 

0.309 

0.296 

0.292 

0.288 

0.293 

0.294 

0.282 

0.273 

0.223 

0.675 

0.439 

0.513 

0.475 

0.371 

0.278 

0.242 

0.235 

0.229 

0.225 

0.234 

0.236 

0.227 

0.221 

0.181 

0.700 

0.401 

0.459 

0.408 

0.304 

0.216 

0.184 

0.181 

0.175 

0.172 

0.182 

0.185 

0.180 

0.177 

0.145 

0.725 

0.365 

0.406 

0.344 

0.244 

0.164 

0.136 

0.134 

0.130 

0.128 

0.138 

0.142 

0.140 

0.140 

0.116 

0.750 

0.330 

0.355 

0.284 

0.191 

0.120 

0.098 

0.095 

0.094 

0.093 

0.101 

0.106 

0.107 

0.109 

0.091 

0.775 

0.297 

0.307 

0.228 

0.145 

0.085 

0.069 

0.064 

0.065 

0.066 

0.072 

0.078 

0.080 

0.084 

0.071 

0.800 

0.266 

0.261 

0.179 

0.107 

0.058 

0.047 

0.041 

0.044 

0.046 

0.050 

0.057 

0.059 

0.064 

0.055 

0.825 

0.237 

0.219 

0.137 

0.075 

0.038 

0.031 

0.025 

0.029 

0.031 

0.034 

0.041 

0.043 

0.048 

0.041 

0.850 

0.210 

0.179 

0.101 

0.051 

0.023 

0.019 

0.015 

0.018 

0.020 

0.023 

0.030 

0.031 

0.036 

0.031 

0.875 

0.184 

0.144 

0.072 

0.033 

0.014 

0.010 

0.009 

0.011 

0.013 

0.016 

0.022 

0.022 

0.026 

0.023 

0.900 

0.161 

0.113 

0.050 

0.019 

0.007 

0.005 

0.005 

0.006 

0.008 

0.011 

0.015 

0.016 

0.019 

0.017 

0.925 

0.139 

0.086 

0.033 

0.011 

0.004 

0.002 

0.003 

0.003 

0.004 

0.007 

0.010 

0.012 

0.014 

0.012 

0.950 

0.119 

0.064 

0.021 

0.005 

0.002 

0.001 

0.002 

0.002 

0.002 

0.004 

0.006 

0.009 

0.010 

0.009 

0.975 

0.101 

0.045 

0.012 

0.002 

0.001 

0.000 

0.002 

0.001 

0.001 

0.002 

0.003 

0.007 

0.007 

0.006 

1.000 

0.084 

0.031 

0.007 

0.001 

0.000 

0.000 

0.002 

0.000 

0.001 

0.001 

0.002 

0.005 

0.005 

0.004 

1.025 

0.070 

0.019 

0.003 

0.000 

0.000 

0.000 

0.003 

0.000 

0.000 

0.001 

0.002 

0.003 

0.004 

0.003 

1.050 

0.057 

0.011 

0.002 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.002 

0.002 

0.002 

1.075 

0.045 

0.006 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

0.002 

0.001 

1.100 

0.035 

0.003 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

1.125 

0.027 

0.002 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.000 

1.150 

0.020 

0.001 

0.000 

0.000 

0.000 

o.ooo 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.175 

0.015 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.200 

0.010 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.225 

0.007 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.250 

0.004 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
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Scaled, dimensionless electron depth dose distributions, (ro/To)D(z/ro). 


Finite slab case <z = thickness) 

i/ro 50.000 20.000 10.000 5.000 

0.000 1.541 1.798 1.858 1.845 

0.025 1.508 1.748 1.798 1.778 

0.050 1.467 1.694 1.738 1.714 

0.075 1.422 1.637 1.677 1.652 

0.100 1.373 1.577 1,617 1.592 

0.125 1.322 1.517 1.556 1.533 

0.150 1.270 1.458 1.496 1.475 

0.175 1.217 1.400 1.436 1.418 

0.200 1.165 1.343 1.377 1.360 

0.225 1.114 1.288 1.319 1.303 

0.250 1.064 1.234 1.261 1.246 

0.275 1.014 1.181 1.204 1.189 

0.300 0.966 1.128 1.148 1.132 

0.325 0.919 1.075 1.093 1.074 

0.350 0.873 1.022 1.039 1.016 

0.375 0.829 0.970 0.985 0.957 

0.400 0.785 0.917 0.930 0.898 

0.425 0.742 0.865 0.876 0.838 

0.450 0.700 0.814 0.820 0.778 

0.475 0.658 0.763 0.765 0.717 

0.500 0.618 0.713 0.709 0.655 

0.525 0.577 0.664 0.653 0.593 

0.550 0.538 0.616 0.597 0.530 

0.575 0.500 0.568 0.542 0.469 

0.600 0.463 0.521 0.488 0.409 

0.625 0.427 0.475 0.435 0.351 

0.650 0.392 0.430 0.384 0.298 

0.675 0.359 0.386 0.333 0.248 

0.700 0.327 0.343 0.285 0.203 

0.725 0.297 0.302 0.239 0.162 

0.750 0.268 0.263 0.196 0.126 

0.775 0.241 0.226 0.157 0.096 

0.800 0.215 0.191 0.123 0.070 

0.825 0.191 0.159 0.093 0.049 

0.850 0.168 0.130 0.069 0.033 

0.875 0.147 0.104 0.049 0.021 

0.900 0.128 0.081 0.034 0.013 

0.925 0.110 0.062 0.022 0.007 

0.950 0.094 0.045 0.014 0.003 

0.975 0.079 0.032 0.008 0.002 

1.000 0.066 0.021 0.004 0.001 

1.025 0.054 0.013 0.002 0.000 

1.050 0.044 0.008 0.001 0.000 

1.075 0.035 0.004 0.000 0.000 

1.100 0.027 0.002 0.000 0.000 

1.125 0.021 0.001 0.000 0.000 

1.150 0.015 0.001 0.000 0.000 

1.175 0.011 0.000 0.000 0.000 

1.200 0.008 0.000 0.000 0.000 

1.225 0.005 0.000 0.000 0.000 

1.250 0.003 0.000 0.000 0.000 


detector material : air 

2.000 1.000 0.500 0.200 0.100 

1.712 1.575 1.443 1.349 1.290 

1.664 1.538 1.418 1.329 1.289 

1.615 1.500 1.392 1.308 1.282 

1.565 1.460 1.364 1.287 1.271 

1.514 1.419 1.335 1.265 1.255 

1.462 1.376 1.303 1.242 1.236 

1.409 1.332 1.269 1.216 1.213 

1.355 1.286 1.232 1.188 1.186 

1.300 1.239 1.193 1.157 1.156 

1.245 1.190 1.152 1.123 1.122 

1.188 1.139 1.108 1.085 1.083 

1.131 1.087 1.061 1.043 1.041 

1.073 1.034 1.012 0.998 0,994 

1.014 0.979 0.960 0.948 0.944 

0.954 0.922 0.905 0.895 0.890 

0.893 0.862 0.846 0.838 0.833 

0.830 0.800 0.785 0.778 0.774 

0.765 0.736 0.722 0.715 0.713 

0.700 0.671 0.657 0.651 0.650 

0.635 0.606 0.592 0.585 0.587 

0.570 0.540 0.527 0.520 0.522 

0.506 0.476 0.463 0,456 0.458 

0.444 0.414 0.401 0.394 0.396 

0.385 0.355 0.342 0.335 0.335 

0.328 0.298 0.286 0.280 0.279 

0.274 0.245 0.235 0.229 0.228 

0.224 0.197 0.188 0.184 0.182 

0.179 0.154 0.147 0.144 0.142 

0.140 0.118 0.113 0.110 0.109 

0.105 0.087 0.084 0.081 0.082 

0.077 0.063 0.060 0.059 0.060 

0.055 0.044 0.042 0.041 0.042 

0.037 0.030 0.028 0.028 0.030 

0.024 0.020 0.018 0.018 0.020 

0.015 0.012 0.011 0.011 0.013 

0.009 0.006 0.007 0.007 0.008 

0.005 0.003 0.004 0.004 0.005 

0.002 0.002 0.002 0.002 0.003 

0.001 0.001 0.001 0.001 0.002 

0.000 0.000 0.000 0.000 0.001 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

, 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 


0.050 

0.020 

0. 

010 

0.005 

0. 

002 

1.285 

1.285 

1. 

321 

1.421 

1. 

610 

1.286 

1.296 

1. 

338 

1.419 

1. 

574 

1.282 

1.301 

1. 

347 

1.417 

1. 

544 

1.272 

1.300 

1. 

348 

1.412 

1. 

520 

1.258 

1.293 

1. 

342 

1.404 

1. 

498 

1.240 

1.280 

1. 

329 

1.389 

1. 

476 

1.217 

1.261 

1. 

,308 

1.368 

1. 

.453 

1.191 

1.237 

1. 

282 

1.339 

1. 

.426 

1.161 

1.207 

1. 

.249 

1.301 

1. 

.395 

1.127 

1.172 

1. 

.210 

1.255 

1. 

.356 

1.089 

1.133 

1. 

.166 

1.204 

1. 

.311 

1.048 

1.088 

1. 

.116 

1.146 

1, 

.257 

1.003 

1.039 

1, 

.062 

1.084 

1 

.194 

0.954 

0.987 

1 

.003 

1.019 

1 

.122 

0.901 

0.930 

0 

.941 

0.951 

1 

.043 

0.845 

0.870 

0 

.875 

0.881 

0 

.958 

0.784 

0.805 

0 

.806 

0.810 

0 

.870 

0.720 

0.738 

0 

.736 

0.738 

0 

.782 

0.653 

0.668 

0 

.664 

0.665 

0 

.695 

0.585 

0.597 

0 

.593 

0.593 

0 

.612 

0.517 

0.527 

0 

.524 

0.523 

0 

.532 

0.451 

0.460 

0 

.456 

0.456 

0 

.459 

0.389 

0.396 

0 

,393 

0.393 

0 

.391 

0.331 

0.338 

0 

.334 

0.335 

0 

.330 

0.279 

0.284 

0 

.280 

0.282 

0 

.276 


0.231 0.235 0.231 0.235 0.229 

0.188 0.192 0.189 0.193 0.188 

0.150 0.154 0.152 0.157 0.153 

0.117 0.121 0.120 0.126 0.123 

0.088 0.093 0.094 0.100 0.098 

0.064 0.070 0.072 0.079 0.077 

0.046 0.051 0.055 0.061 0.060 

0.032 0.038 0.041 0.046 0.046 

0.022 0.027 0.030 0.035 0.035 

0.015 0.020 0.022 0.026 0.026 

0.010 0.014 0.016 0.019 0.020 

0.007 0.010 0.012 0.014 0.014 

0.005 0.007 0.009 0.010 0.010 

0.002 0.004 0.006 0.008 0.008 

0.001 0.002 0.004 0.005 0.005 

0.001 0.001 0.003 0.004 0.004 

0.000 0.001 0.002 0.003 0.002 

0.000 0.001 0.001 0.002 0.002 

0.000 0.001 0.001 0.001 0.001 

0.000 0.000 0.000 0.001 0.001 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 
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Scaled , dimensionless electron depth dose distributions , < ro / To ) D ( z / ro ). 
Semi -infinite slab case (z = depth ), detector material : bone 


z/ro 50.000 ZO.OOO 10.000 

5.000 

2.000 

1.000 

0.500 

0.200 

0.100 

0.050 

0.020 

0.010 

0.005 

0.002 

0.000 

1.487 

1.920 

2.161 

2.338 

2.370 

2.296 

2.176 

2.081 

1.989 

1.981 

1.935 

1.986 

2.098 

2.370 

0.025 

1.467 

1.883 

2.106 

2.265 

2.314 

2.252 

2.149 

2.049 

1.993 

1.984 

1.959 

2.009 

2.089 

2.300 

0.050 

1.440 

1.838 

2.048 

2.195 

2.255 

2.203 

2.114 

2.016 

1.985 

1.976 

1.972 

2.020 

2.080 

2.238 

0.075 

1.405 

1.786 

1.988 

2.126 

2.194 

2.149 

2.073 

1.983 

1.968 

1.960 

1.972 

2.017 

2.068 

2.181 

0.100 

1.364 

1.730 

1.926 

2.059 

2.130 

2.091 

2.028 

1.948 

1.942 

1.936 

1.960 

2.003 

2.050 

2.126 

0.125 

1.320 

1.671 

1.863 

1.992 

2.064 

2.031 

1.978 

1.911 

1.909 

1.905 

1.938 

1.977 

2.024 

2.071 

0.150 

1.274 

1.612 

1.799 

1.925 

1.996 

1.968 

1.925 

1.871 

1.871 

1.868 

1.906 

1.942 

1.988 

2.013 

0.175 

1.226 

1.554 

1.735 

1.858 

1.925 

1.904 

1.870 

1.826 

1.829 

1.824 

1.865 

1.898 

1.940 

1.951 

0.200 

1.178 

1.498 

1.670 

1.791 

1.853 

1.837 

1.811 

1.778 

1.781 

1.776 

1.817 

1 . 845 

1.880 

1.882 

0.225 

1.130 

1.443 

1.605 

1.723 

1.779 

1.768 

1.749 

1.724 

1.728 

1.722 

1.760 

1.785 

1 .809 

1 .806 

0.250 

1.083 

1.388 

1.541 

1.654 

1.703 

1.697 

1.684 

1.665 

1.669 

1.663 

1.697 

1.717 

1 .728 

1.722 

0.275 

1.036 

1.334 

1.478 

1.585 

1.626 

1.623 

1.615 

1.601 

1.603 

1.598 

1.628 

1.642 

1 .640 

1 .630 

0.300 

0.990 

1.280 

1.415 

1.516 

1.548 

1.546 

1.542 

1.531 

1.530 

1.528 

1.553 

1 .560 

1 .546 

1.529 

0.325 

0.945 

1.225 

1.354 

1.445 

1.468 

1.466 

1.465 

1.456 

1.451 

1.453 

1.473 

1.472 

1 .449 

1.420 

0.350 

0.902 

1.170 

1.293 

1.373 

1.385 

1.383 

1 .383 

1.374 

1.367 

1.372 

1.387 

1.378 

1.348 

1.305 

0.375 

0.859 

1.115 

1.232 

1.301 

1.300 

1.295 

1.296 

1.287 

1.279 

1.285 

1.296 

1.280 

1.246 

1.186 

0.400 

0.817 

1.060 

1.170 

1.227 

1.213 

1.204 

1.204 

1.196 

1.186 

1.192 

1.198 

1.178 

1.141 

1 .067 

0.425 

0.776 

1.005 

1.107 

1.152 

1.123 

1.110 

1.108 

1.100 

1.092 

1.094 

1.096 

1.073 

1.036 

0.951 

0.450 

0.735 

0.950 

1.044 

1.075 

1.031 

1.013 

1.009 

1.001 

0.995 

0.992 

0.991 

0.967 

0.932 

0.838 

0.475 

0.695 

0.896 

0.979 

0.996 

0.938 

0.916 

0.909 

0.900 

0.896 

0.888 

0.884 

0.861 

0.828 

0.732 

0.500 

0.655 

0.842 

0.913 

0.915 

0.845 

0.819 

0.807 

0.800 

0.798 

0.784 

0.779 

0.757 

0.728 

Q.633 

0.525 

0.615 

0.788 

0.847 

0.833 

0.753 

0.723 

0.707 

0.702 

0.700 

0.683 

0.679 

0.658 

0.633 

0.542 

0.550 

0.576 

0.735 

0.780 

0.749 

0.663 

0.630 

0.610 

0.607 

0.604 

0.588 

0.584 

0.565 

0.544 

0.460 

0.575 

0.537 

0.682 

0.713 

0.665 

0.576 

0.540 

0.519 

0.517 

0.513 

0.500 

0.497 

0.479 

0 . 462 

0.387 

0.600 

0.500 

0.629 

0.647 

0.582 

0.492 

0.455 

0.434 

0.432 

0.427 

0.420 

0.418 

0.402 

0.387 

0.322 

0.625 

0.463 

0.578 

0.581 

0.503 

0.412 

0.375 

0.357 

0.354 

0.349 

0.348 

0.347 

0.332 

0.321 

0.266 

0.650 

0.427 

0.527 

0.516 

0.427 

0.338 

0.301 

0.289 

0.284 

0.279 

0.283 

0.283 

0.271 

0.263 

0.218 

0.675 

0.393 

0.476 

0.452 

0.357 

0.271 

0.236 

0.229 

0.222 

0.218 

0.226 

0.227 

0.219 

0.213 

0.177 

0.700 

0.359 

0.427 

0.389 

0.293 

0.211 

0.180 

0.176 

0.170 

0.167 

0.176 

0.178 

0.173 

0.170 

0.142 

0.725 

0.328 

0.379 

0.328 

0.236 

0.160 

0.133 

0.131 

0.126 

0.124 

0.133 

0.136 

0.135 

0.135 

0.113 

0.750 

0.297 

0.332 

0.271 

0.185 

0.117 

0.096 

0.093 

0.091 

0.091 

0.098 

0.102 

0.103 

0.105 

0.089 

0.775 

0.268 

0.287 

0.219 

0.140 

0.083 

0.067 

0.063 

0.063 

0.064 

0.070 

0.075 

0.077 

0.081 

0.069 

0.800 

0.241 

0.245 

0.172 

0.103 

0.056 

0.046 

0.040 

0.043 

0.045 

0.049 

0.055 

0.056 

0.061 

0.053 

0.825 

0.215 

0.206 

0.132 

0.073 

0.037 

0.030 

0.025 

0.028 

0.030 

0.033 

0.040 

0.041 

0.046 

0.041 

0.850 

0.190 

0.170 

0.098 

0.050 

0.023 

0.018 

0.015 

0.017 

0.020 

0.023 

0.029 

0.030 

0.034 

0.031 

0.875 

0.168 

0.137 

0.070 

0.032 

0.013 

0.010 

0.008 

0.010 

0.012 

0.015 

0.021 

0.021 

0.025 

0.023 

0.900 

0.147 

0.107 

0.048 

0.019 

0.007 

0.005 

0.005 

0.006 

0.007 

0.010 

0.015 

0.016 

0.019 

0.017 

0.925 

0.127 

0.082 

0.032 

0.010 

0.004 

0.002 

0.003 

0.003 

0.004 

0.007 

0.010 

0.012 

0.014 

0.012 

0.950 

0.109 

0.061 

0.020 

0.005 

0.002 

0.001 

0.002 

0.001 

0.002 

0.004 

0.006 

0.009 

0.010 

0.009 

0.975 

0.093 

0.044 

0.012 

0.002 

0.001 

0.000 

0.002 

0.001 

0.001 

0.002 

0.003 

0.006 

0.007 

0.006 

1.000 

0.078 

0.029 

0.006 

0.001 

0.000 

0.000 

0.002 

0.060 

0.001 

0.001 

0.002 

0.004 

0.005 

0.004 

1.025 

0.064 

0.019 

0.003 

0.000 

0.000 

0.000 

0.003 

0.000 

0.000 

0.001 

0.001 

0.003 

0.003 

0.003 

1.050 

0.053 

0.011 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.002 

0.002 

0.002 

1.075 

0.042 

0.006 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

0.002 

0.001 

1.100 

0.033 

0.003 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

1.125 

0.025 

0.002 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.000 

1.150 

0.019 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.175 

0.014 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.600 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.200 

0.010 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.225 

0.006 

0.000 

0.000 

0.000 

0.000 

0.000 

o.boo 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.250 

0.004 

0.000 

0.000 

0.000 

0.000 

0.000 

o.ooo 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
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Scaled , dimensionless electron depth dose distributions , ( ro / To ) D ( z / ro ). 
Finite slab case (z = thickness ), detector material : bone 

z/ro 50.000 20.000 10.000 5.000 2.000 


0.000 

1.221 

1.492 

0.025 

1,205 

1.462 

0.050 

1.181 

1.426 

0.075 

1.152 

1.386 

0.100 

1.119 

1.342 

0.125 

1.082 

1.297 

0.150 

1.044 

1.251 

0.175 

1.005 

1.206 

0.200 

0.965 

1.161 

0.225 

0.926 

1.118 

0.250 

0.887 

1.074 

0.275 

0.848 

1.031 

0.300 

0.811 

0.988 

0.325 

0.774 

0.944 

0.350 

0.737 

0.901 

0.375 

0.702 

0.857 

0.400 

0.667 

0.813 

0.425 

0.633 

0.769 

0.450 

0.599 

0.726 

0.475 

0.565 

0.683 

0.500 

0.532 

0.640 

0.525 

0.499 

0.598 

0.550 

0.466 

0.556 

0.575 

0.434 

0.514 

0.600 

0.403 

0.473 

0.625 

0.373 

0.432 

0.650 

0.343 

0.393 

0.675 

0.315 

0.354 

0.700 

0.288 

0.315 

0.725 

0.262 

0.279 

0.750 

0.237 

0.243 

0.775 

0.213 

0.209 

0.800 

0.191 

0.178 

0.825 

0.170 

0.149 

0.850 

0.150 

0.122 

0.875 

0.132 

0.098 

0.900 

0.115 

0.076 

0.925 

0.099 

0.058 

0.950 

0.085 

0.043 

0.975 

0.072 

0.030 

1.000 

0.060 

0.020 

1.025 

0.049 

0.013 

1.050 

0.040 

0.008 

1.075 

0.032 

0.004 

1.100 

0.025 

0.002 

1.125 

0,019 

0.001 

1.150 

0.014 

0.001 

1.175 

0.010 

0.000 

1.200 

0.007 

0.000 

1.225 

0.005 

0.000 

1.250 

0.003 

0.000 


1.603 

1.649 

1.605 

1.561 

1.598 

1.564 

1.516 

1.547 

1.522 

1.471 

1.497 

1.479 

1.424 

1.448 

1.434 

1.376 

1.399 

1.388 

1.328 

1.350 

1.340 

1.279 

1.301 

1.291 

1.231 

1.252 

1.241 

1.182 

1.202 

1.190 

1.133 

1.153 

1.137 

1.085 

1.102 

1.084 

1.038 

1.052 

1.030 

0.991 

1.001 

0.975 

0.944 

0.949 

0.919 

0.897 

0.896 

0.861 

0.850 

0.843 

0.801 

0.802 

0.789 

0.740 

0.754 

0.734 

0.678 

0.705 

0.677 

0.615 

0.655 

0.620 

0.553 

0.605 

0.562 

0.491 

0.555 

0.504 

0.432 

0.505 

0.447 

0.374 

0.456 

0.390 

0.319 

0.408 

0.336 

0.267 

0.361 

0.285 

0.219 

0.314 

0.238 

0.175 

0.269 

0.195 

0.136 

0.227 

0.156 

0.103 

0.186 

0.122 

0.075 

0.150 

0.092 

0.053 

0.117 

0.068 

0.036 

0.089 

0.048 

0.024 

0.066 

0.032 

0.015 

0.047 

0.020 

0.009 

0.033 

0.012 

0.005 

0.022 

0.007 

0.002 

0.013 

0.003 

0.001 

0.008 

0.002 

0.000 

0.004 

0.001 

0.000 

0.002 

0.000 

0.000 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


1.000 

0.500 

0.200 

1.514 

1.410 

1.321 

1.481 

1.386 

1.300 

1.447 

1.360 

1.279 

1.411 

1.333 

1.258 

1,373 

1.305 

1.236 

1.333 

1.274 

1.213 

1.291 

1.241 

1.188 

1.248 

1.205 

1.160 

1.203 

1.167 

1.130 

1.156 

1.127 

1.096 

1.108 

1.084 

1.059 

1.058 

1.038 

1.018 

1.007 

0.990 

0.974 

0.954 

0.939 

0.925 

0.898 

0.885 

0.873 

0.841 

0.828 

0.818 

0.781 

0.768 

0.759 

0.719 

0.706 

0.698 

0.656 

0.643 

0.634 

0.592 

0.579 

0.570 

0.528 

0.515 

0.507 

0.465 

0.452 

0.444 

0.405 

0.392 

0.384 

0.347 

0.334 

0.326 

0.291 

0.279 

0.273 

0.240 

0.229 

0.223 

0.193 

0.184 

0.179 

0.151 

0.144 

0.140 

0.115 

0.110 

0.107 

0.085 

0.082 

0,079 

0.062 

0.059 

0.057 

0.043 

0.041 

0.040 

0.030 

0.028 

0.027 

0.019 

0.018 

0,017 

0.011 

0.011 

0.011 

0.006 

0.006 

0.006 

0.003 

0.004 

0.004 

0.002 

0.002 

0.002 

0.001 

0.001 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.100 

0.050 

0.020 

1.261 

1.252 

1.247 

1.258 

1.252 

1.257 

1.251 

1.248 

1.261 

1.240 

1.238 

1.259 

1.224 

1.224 

1.252 

1.205 

1.206 

1.239 

1.182 

1.183 

1.221 

1.156 

1.157 

1.197 

1.127 

1.128 

1.168 

1.093 

1.095 

1.134 

1.055 

1.058 

1.095 

1.014 

1.017 

1.051 

0.968 

0.973 

1.004 

0.919 

0.926 

0.953 

0.866 

0.875 

0.899 

0.811 

0.820 

0.840 

0.753 

0.761 

0.778 

0.693 

0.698 

0.712 

0.632 

0.633 

0.644 

0.570 

0.567 

0.576 

0.508 

0.501 

0.508 

0.445 

0.437 

0.443 

0.384 

0.377 

0.382 

0.326 

0.321 

0.325 

0.271 

0.270 

0.274 

0.221 

0.224 

0.227 

0.177 

0.182 

0.185 

0.138 

0.145 

0.148 

0.106 

0.113 

0.116 

0.079 

0.085 

0.089 

0.058 

0.062 

0.067 

0.041 

0.044 

0.049 

0.029 

0.031 

0.036 

0.019 

0.021 

0.026 

0.013 

0.014 

0.019 

0.008 

0.010 

0.014 

0.005 

0.007 

0.010 

0.003 

0.004 

0.006 

0.002 

0.002 

0.004 

0.001 

0.001 

0.002 

0.000 

0.001 

0.001 

0.000 

0.000 

0.001 

0.000 

0.000 

0.001 

0.000 

0.000 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.010 

0.005 

0.002 

1.276 

1.362 

1.523 

1.292 

1.362 

1.492 

1.300 

1.360 

1.468 

1.301 

1.355 

1.447 

1.295 

1.347 

1.429 

1.281 

1.332 

1.411 

1.261 

1.312 

1.392 

1.235 

1.283 

1.369 

1.203 

1.247 

1.340 

1.166 

1.203 

1.306 

1.123 

1.154 

1.264 

1.075 

1.099 

1.214 

1.022 

1.039 

1.155 

0.965 

0.977 

1.087 

0.905 

0.912 

1.011 

0.841 

0.845 

0.930 

0.775 

0.777 

0.846 

0.707 

0.707 

0.761 

0.639 

0.638 

0.677 

0.570 

0.569 

0.596 

0.503 

0.502 

0.520 

0.438 

0.438 

0.448 

0.377 

0.377 

0.382 

0.321 

0.321 

0.323 

0.269 

0.271 

0.270 

0.222 

0.226 

0.224 

0.181 

0.186 

0.184 

0.146 

0.151 

0.149 

0.115 

0.122 

0.120 

0.090 

0.097 

0.096 

0.069 

0.076 

0.075 

0.053 

0.058 

0.059 

0.039 

0.044 

0.045 

0.029 

0.033 

0.034 

0.021 

0.025 

0.026 

0.016 

0.018 

0.019 

0.011 

0.014 

0.014 

0.008 

0.010 

0.010 

0.006 

0.007 

0.007 

0.004 

0.005 

0.005 

0.003 

0.004 

0.004 

0.002 

0.003 

0.002 

0.001 

0.002 

0.002 

0.001 

0.001 

0.001 

0.000 

0.001 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
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Scaled , dimensionless electron depth dose distributions , ( ro / To ) D ( z / ro ). 
Semi -infinite slab case (z = depth ), detector material ; calciun fluoride 


z/ro 50.000 20.000 10.000 

5.000 

2.000 

1.000 

0.500 

0.200 

0.100 

0.050 

0.020 

0.010 

0.005 

0.002 

0.000 

1.359 

1.743 

1.946 

2.085 

2.103 

2.029 

1.913 

1.821 

1.736 

1.723 

1.669 

1.699 

1.776 

1.996 

0.025 

1.341 

1.708 

1.895 

2.018 

2.052 

1.988 

1.887 

1.792 

1.738 

1.723 

1.690 

1.721 

1.773 

1.955 

0.050 

1.315 

1.666 

1.842 

1.954 

1.998 

1.943 

1.856 

1.763 

1.730 

1.716 

1.700 

1.731 

1.770 

1.918 

0.075 

1.283 

1.618 

1.788 

1.892 

1.943 

1.894 

1.819 

1.733 

1.714 

1.701 

1.699 

1.729 

1.762 

1.884 

0.100 

1.245 

1.567 

1.731 

1.831 

1.885 

1.843 

1.778 

1.702 

1.691 

1.679 

1.689 

1.717 

1 .750 

1.850 

0.125 

1.205 

1.514 

1.674 

1.771 

1.826 

1.788 

1.734 

1.669 

1.661 

1.652 

1.670 

1.695 

1 .730 

1.814 

0.150 

1.162 

1.460 

1.616 

1.711 

1.765 

1.732 

1.687 

1.633 

1.628 

1.618 

1.642 

1 .665 

1.701 

1.775 

0.175 

1.118 

1.407 

1.557 

1.651 

1.702 

1.675 

1.638 

1.594 

1.591 

1.581 

1.606 

1.627 

1 .661 

1.730 

0.200 

1.074 

1.356 

1.499 

1.590 

1.637 

1.616 

1.586 

1.551 

1.549 

1.538 

1.564 

1.582 

1 .611 

1 . 678 

0.225 

1.030 

1.305 

1.440 

1.529 

1.571 

1.555 

1.532 

1.503 

1.502 

1.491 

1.515 

1.531 

1.552 

1.619 

0.250 

0.987 

1.256 

1.382 

1.468 

1.503 

1.491 

1.474 

1.452 

1.450 

1.439 

1.460 

1.472 

1.484 

1 .551 

0.275 

0.944 

1.206 

1.325 

1.406 

1.435 

1.426 

1.413 

1.396 

1.393 

1.382 

1.400 

1.408 

1 .410 

1.474 

0.300 

0.902 

1.157 

1.269 

1.344 

1.366 

1.358 

1.349 

1.335 

1.329 

1.321 

1.335 

1.338 

1.331 

1 .388 

0.325 

0.861 

1.107 

1.213 

1.281 

1.294 

1.287 

1.281 

1.268 

1.260 

1.256 

1.266 

1 .262 

1 .249 

1 .294 

0.350 

0.821 

1.058 

1.158 

1.217 

1.221 

1.213 

1.209 

1.197 

1.187 

1.186 

1.193 

1.182 

1 .164 

1.194 

0.375 

0.783 

1.008 

1.103 

1.152 

1.146 

1.136 

1.133 

1.121 

1.110 

1.111 

1.114 

1.098 

1.077 

1.089 

0.400 

0.744 

0.957 

1.047 

1.086 

1.068 

1.056 

1.052 

1.041 

1.029 

1.030 

1.030 

1.011 

0.988 

0.984 

0.425 

0.707 

0.908 

0.991 

1.019 

0.989 

0.973 

0.969 

0.957 

0.947 

0.946 

0.942 

0.921 

0.899 

0.879 

0.450 

0.669 

0.858 

0.934 

0.951 

0.908 

0.888 

0.882 

0.871 

0.863 

0.857 

0.851 

0.830 

0.809 

0.777 

0.475 

0.632 

0.808 

0.876 

0.881 

0.825 

0.803 

0.794 

0.784 

0.777 

0.766 

0.760 

0.740 

0.721 

0.680 

0.500 

0.596 

0.759 

0.817 

0.809 

0.743 

0.717 

0.705 

0.696 

0.691 

0.677 

0.669 

0.651 

0.635 

0.590 

0.525 

0.559 

0.711 

0.757 

0.736 

0.662 

0.633 

0.618 

0.610 

0.606 

0.590 

0.583 

0.566 

0.553 

0.506 

0.550 

0.524 

0.663 

0.697 

0.662 

0.582 

0.552 

0.533 

0.528 

0.523 

0.507 

0.502 

0.486 

0.475 

0.430 

0.575 

0.489 

0.615 

0.637 

0.587 

0.506 

0,473 

0.453 

0.449 

0.444 

0.431 

0.427 

0.413 

0.404 

0.363 

0.600 

0.454 

0.567 

0.577 

0.514 

0.432 

0.398 

0.379 

0.375 

0.370 

0.362 

0.359 

0.346 

0.340 

0.302 

0.625 

0.421 

0.521 

0.519 

0.444 

0.362 

0.328 

0.311 

0.308 

0.302 

0.300 

0.298 

0.287 

0.282 

0.250 

0.650 

0.388 

0.474 

0.460 

0.377 

0.297 

0.264 

0.252 

0.247 

0.241 

0.244 

0.243 

0.234 

0.232 

0.205 

0.675 

0.357 

0.429 

0.403 

0.315 

0.237 

0.206 

0.200 

0.193 

0.189 

0.195 

0.195 

0.189 

0.188 

0. 166 

0.700 

0.327 

0.384 

0.347 

0.259 

0.185 

0.157 

0.154 

0.147 

0.144 

0.152 

0.153 

0.149 

0.150 

0.134 

0.725 

0.298 

0.341 

0.293 

0.208 

0.140 

0.116 

0.114 

0.109 

0.108 

0.115 

0.117 

0.116 

0.119 

0.106 

0.750 

0.270 

0.299 

0.242 

0.162 

0.102 

0.084 

0.081 

0.079 

0.078 

0.084 

0.088 

0.089 

0.093 

0.084 

0.775 

0.243 

0.259 

0.195 

0.123 

0.072 

0.059 

0.054 

0.055 

0.056 

0.060 

0.065 

0.067 

0.072 

0,065 

0.800 

0.218 

0.221 

0.153 

0.091 

0.049 

0.040 

0.035 

0.037 

0.039 

0.042 

0.047 

0.049 

0.055 

0.050 

0.825 

0.195 

0.185 

0.117 

0.064 

0.032 

0.026 

0.021 

0.024 

0.026 

0.029 

0.034 

0.036 

0.041 

0.038 

0.850 

0.173 

0.152 

0.087 

0.044 

0.020 

0.016 

0.013 

0.015 

0.017 

0.019 

0.025 

0.026 

0.031 

0.029 

0.875 

0.152 

0.123 

0.062 

0.028 

0.012 

0.009 

0.007 

0.009 

0.011 

0.013 

0.018 

0.019 

0.023 

0.021 

0.900 

0.133 

0.096 

0.043 

0.017 

0.006 

0.004 

0.004 

0.005 

0.006 

0.009 

0.013 

0.014 

0.017 

0.016 

0.925 

0.115 

0.074 

0.028 

0.009 

0.003 

0.002 

0.002 

0.003 

0.004 

0.006 

0.008 

0.010 

0.012 

0.011 

0.950 

0.099 

0.055 

0.018 

0.005 

0.001 

0.001 

0.002 

0.001 

0.002 

0.004 

0.005 

0.008 

0.009 

0.008 

0.975 

0.084 

0.039 

0.010 

0.002 

0.001 

0.000 

0.001 

0.001 

0.001 

0.002 

0.003 

0.005 

0.006 

0.006 

1.000 

0.071 

0.026 

0.006 

0.001 

0.000 

0.000 

0.002 

0.000 

0.000 

0.001 

0.002 

0.004 

0.005 

0.004 

1.025 

0.058 

0.017 

0.003 

0.000 

0.000 

0.000 

0.003 

0.000 

0.000 

0.000 

0.001 

0.003 

0.003 

0.003 

1.050 

0.048 

0.010 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

0.002 

0.002 

1.075 

0.038 

0.006 

0.001 

0.000 

0.000 

0.000 

0.000 

o.odo 

0.000 

0.000 

0.001 

0.001 

0.001 

0.001 

1.100 

0.030 

0.003 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

1.125 

0.023 

0.002 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.000 

1.150 

0.017 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.175 

0.012 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.200 

0.009 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.225 

0.006 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.250 

0.004 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
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Scaled, dimensionless electron depth dose distributions, (ro/To)D(z/ro). 
Finite slab case (z « thickness), detector material: calciun fluoride 


z/ro 50.000 20.000 10.000 5.000 2.000 

0.000 1.118 1.358 1.449 1.476 1.428 

0.025 1.102 1.329 1.409 1.429 1.391 

0.050 1.080 1.296 1.368 1.383 1.353 

0.075 1.053 1.258 1.327 1.337 1.313 

0.100 1.022 1.218 1.284 1.293 1.273 

0.125 0.988 1.177 1.240 1.248 1.231 

0.150 0.953 1.135 1.196 1.204 1.188 

0.175 0.917 1.094 1.152 1.160 1.144 

0.200 0.881 1.053 1.107 1.116 1.099 

0.225 0.845 1.013 1.063 1.071 1.053 

0.250 0.809 0.974 1.019 1.026 1.007 

0.275 0.774 0.934 0.975 0.981 0.959 

0.300 0.739 0.895 0.932 0.936 0.911 

0.325 0.705 0.855 0.890 0.890 0.862 

0.350 0.672 0.816 0.848 0.844 0.812 

0.375 0.640 0.776 0.805 0.796 0.760 

0.400 0.608 0,736 0.763 0.749 0.707 

0.425 0.577 0.696 0.720 0.700 0.653 

0.450 0.545 0.656 0.676 0.651 0.598 

0.475 0.515 0.617 0.632 0.601 0.542 

0.500 0.484 0.578 0.587 0.550 0.487 

0.525 0.454 0.540 0.542 0.498 0.433 

0.550 0.424 0.502 0.497 0.447 0.380 

0.575 0.395 0.464 0.452 0.396 0.329 

0.600 0.367 0.427 0.408 0.345 0.281 

0.625 0.339 0.390 0.365 0.298 0.235 

0.650 0.313 0.354 0.322 0.252 0.192 

0.675 0.287 0.319 0.281 0.210 0.154 

0.700 0.262 0.284 0.241 0.172 0.119 

0.725 0.238 0.251 0.202 0.138 0.090 

0.750 0.215 0.219 0.166 0.108 0.066 

0.775 0.194 0.189 0.134 0.081 0.047 

0.800 0.174 0.160 0.105 0.060 0.032 

0.825 0.154 0.134 0.080 0.042 0.021 

0.850 0.137 0.110 0.059 0.028 0.013 

0.875 0.120 0.088 0.042 0.018 0.008 

0.900 0.104 0.069 0.029 0.011 0.004 

0.925 0.090 0.052 0.019 0.006 0.002 

0.950 0.077 0.038 0.012 0.003 0.001 

0.975 0.065 0.027 0.007 0.001 0.000 

1.000 0.054 0.018 0.004 0.001 0.000 

1.025 0.045 0.012 0.002 0.000 0.000 

1.050 0.036 0.007 0.001 0.000 0.000 

1.075 0.029 0.004 0.000 0.000 0.000 

1.100 0.023 0.002 0.000 0.000 0.000 

1.125 0.017 0.001 0.000 0.000 0.000 

1.150 0.013 0.000 0.000 0.000 0.000 

1.175 0.009 0.000 0.000 0.000 0.000 

1.200 0.006 0.000 0.000 0.000 0.000 

1.225 0.004 0.000 0.000 0.000 0.000 

1.250 0.003 0.000 0.000 0.000 0.000 


1.000 0.500 0.200 0.100 0.050 0.020 

1.341 1.240 1.158 1.102 1.088 1.076 

1.311 1.218 1.138 1.098 1.088 1.084 

1.279 1.195 1.119 1.090 1.084 1.087 

1.246 1.171 1.100 1.080 1.075 1.085 

1.212 1.145 1.081 1.066 1.062 1.079 

1.176 1.118 1.060 1.049 1.045 1.067 

1.139 1.088 1.038 1.029 1.025 1.051 

1.100 1.057 1.013 1.006 1.002 1.030 

1.060 1.023 0.986 0.980 0.976 1.005 

1.018 0.988 0.956 0.950 0.947 0.975 

0.975 0.950 0.924 0.917 0.915 0.941 

0.931 0.909 0.888 0.881 0.880 0.904 

0 886 0.867 0.849 0.841 0.842 0.863 

0^839 0.822 0.807 0.798 0.801 0.819 

0.790 0.774 0.761 0.752 0.756 0.772 

0.739 0.724 0.713 0.704 0.708 0.721 

0.686 0.672 0.661 0.653 0.657 0.667 

0.631 0.618 0.608 0.601 0.603 0.611 

0.575 0.562 0.552 0.549 0.547 0.553 

0.519 0.506 0.497 0.495 0.489 0.494 

0.463 0.450 0.441 0.440 0.432 0.436 

0.408 0.395 0.386 0.386 0.377 0.380 

0.355 0.342 0.334 0.333 0.325 0.327 

0.304 0.292 0.284 0.282 0.276 0.279 

0.255 0.244 0.237 0.235 0.233 0.234 

0.210 0.200 0.194 0.191 0.193 0.194 

0.169 0.160 0.155 0.153 0.157 0.159 

0.132 0.126 0.122 0.120 0.125 0.127 

0.101 0.096 0.093 0.091 0.097 0.100 

0 075 0.071 0.069 0.068 0.073 0.076 

0.054 0.051 0.049 0.050 0.054 0.057 

0.038 0.036 0.035 0.036 0.038 0.042 

0.026 0.024 0.023 0.025 0.026 0.031 

0.017 0.016 0.015 0.017 0.018 0.022 

0.010 0.010 0.009 0.011 0.012 0.016 

0.005 0.006 0.006 0.007 0.009 0.012 

0.003 0.003 0.003 0.004 0.006 0.008 

0.001 0.002 0.002 0.002 0.004 0.005 

0.001 0.001 0.001 0.001 0.002 0.003 

0 000 0.000 0.000 0.001 0.001 0.002 

0.000 0.000 0.000 0.000 0.000 0.001 

0.000 0.000 0.000 0.000 0.000 0.001 

0.000 0.000 0.000 0.000 0.000 0.001 

0.000 0.000 0,000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 

o!ooo 0.000 0.000 0.000 0.000 0.000 


0.010 
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1.091 

1.149 

1.250 

1.106 
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1.238 

1.113 
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1.230 

1.114 
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1.097 
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1.215 
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1.117 
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1.093 

1.197 
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1.180 

0.997 

1.027 

1.157 

0.961 

0.985 

1.127 

0.919 

0.939 

1.088 

0.674 

0.889 

1.041 

0.826 

0.837 

0.984 

0.774 

0.782 

0.920 

0.720 

0.726 

0.850 

0.663 

0.668 

0.776 

0.605 

0.609 

0.701 

0.546 

0.550 

0.626 

0.488 

0.491 

0.553 

0.431 

0.434 

0.483 

0.376 

0.379 

0.417 

0.323 

0.327 

0.357 

0.275 

0.279 

0.302 

0.231 

0.236 

0.253 

0.191 

0.197 

0.210 

0.156 

0.162 

0.172 

0.125 

0.133 

0.140 

0.099 

0.107 

0.113 

0.077 
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0.090 

0.060 

0.067 

0.071 

0.045 
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0.055 

0.034 

0.039 
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0.025 
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0.013 
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0.018 

0.010 

0.012 

0.014 

0.007 

0.009 
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0.005 

0.007 

0.007 

0.004 

0.005 

0.005 

0.003 

0.003 

0.004 

0,002 

0.002 

0.002 

0.001 

0.001 
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0.001 

0.001 

0.001 
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0.000 

0.000 
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0.000 
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0.000 
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0.000 
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Scaled, dimensionless electron depth dose distributions, (ro/To)D(z/ro). 
Semi -infinite slab case (z = depth), detector material: galliun arsenide 


z/ro 50.000 20.000 10.000 5.000 


0.000 

1.161 

1.453 

1.586 

1.654 

0.025 

1.142 

1.421 

1.541 

1.596 

0.050 

1.118 

1.383 

1.495 

1.541 

0.075 

1.088 

1.341 

1.448 

1.488 

0.100 

1.055 

1.297 

1.401 

1.438 

0.125 

1.019 

1.251 

1.352 

1.389 

0.150 

0.982 

1.206 

1.304 

1.340 

0.175 

0.944 

1.161 

1.255 

1.291 

0.200 

0.906 

1.117 

1.207 

1.242 

0.225 

0.868 

1.075 

1.158 

1.193 

0.250 

0.831 

1.033 

1.111 

1.144 

0.275 

0.794 

0.992 

1.064 

1.094 

0.300 

0.759 

0.950 

1.017 

1.044 

0.325 

0.724 

0.909 

0.972 

0.994 

0.350 

0.690 

0.867 

0.927 

0.943 

0.375 

0.657 

0.826 

0.882 

0.891 

0.400 

0.624 

0.784 

0.837 

0.839 

0.425 

0.592 

0.742 

0.791 

0.787 

0.450 

0.560 

0.701 

0.744 

0.733 

0.475 

0.529 

0.660 

0.697 

0.678 

0.500 

0.498 

0.620 

0.649 

0.622 

0.525 

0.467 

0.580 

0.601 

0.565 

0.550 

0.437 

0.540 

0.553 

0.507 

0.575 

0.407 

0.500 

0.504 

0.450 

0.600 

0.379 

0.461 

0.457 

0.393 

0.625 

0.350 

0.423 

0.410 

0.339 

0.650 

0.323 

0.385 

0.363 

0.287 

0.675 

0.297 

0.347 

0.317 

0.240 

0.700 

0.271 

0.311 

0.272 

0.197 

0.725 

0.247 

0.276 

0.230 

0.158 

0.750 

0.224 

0.241 

0.190 

0.123 

0.775 

0.202 

0.209 

0.153 

0.094 

0.800 

0.181 

0.178 

0.120 

0.069 

0.825 

0.162 

0.149 

0.091 

0.049 

0.850 

0.143 

0.122 

0.068 

0.033 

0.875 

0.126 

0.098 

0.048 

0.021 

0.900 

0.110 

0.077 

0.033 

0.012 

0.925 

0.095 

0.059 

0.022 

0.007 

0.950 

0.082 

0.044 

0.014 

0.003 

0.975 

0.069 

0.031 

0.008 

0.002 

1.000 

0.058 

0.021 

0.004 

0.001 

1.025 

0.048 

0.013 

0.002 

0.000 

1.050 

0.039 

0.008 

0.001 

0.000 

1.075 

0.031 

0.004 

0.000 

0.000 

1.100 

0.024 

0.002 

0.000 

0.000 

1.125 

0.019 

0.001 

0.000 

0.000 

1.150 

0.014 

0.001 

0.000 

0.000 

1.175 

0.010 

0.000 

0.000 

0.000 

1.200 

0.007 

0.000 

0.000 

0.000 

1.225 

0.005 

0.000 

0.000 

0.000 

1.250 

0.003 

0.000 

0.000 

0.000 


2.000 1.000 0.500 0.200 0.100 

1.633 1.551 1.444 1.363 1.291 

1.589 1.515 1.422 1.339 1.289 

1.544 1.478 1.396 1.315 1.281 

1.498 1.438 1.367 1.291 1.268 

1.451 1.397 1.335 1.267 1.249 

1.403 1.355 1.301 1.241 1.226 

1.354 1.311 1.265 1.214 1.201 

1.304 1.267 1.228 1.184 1.172 

1.253 1.221 1.188 1.152 1.141 

1.201 1.174 1.147 1.116 1.105 

1.148 1.125 1.103 1.077 1.066 

1.095 1.075 1.057 1.035 1.023 

1.041 1.023 1.009 0.989 0.976 

0.985 0.969 0.957 0.939 0.925 

0.929 0.913 0.903 0.886 0.870 

0.871 0.854 0.845 0.830 0.813 

0.811 0.793 0.785 0.770 0.754 

0.750 0.730 0.722 0.707 0.693 

0.687 0.666 0.657 0.643 0.631 

0.624 0.602 0.591 0.578 0.568 

0.562 0.537 0.525 0.513 0.505 

0.500 0.474 0.460 0.450 0.442 

0.439 0.413 0.396 0.389 0.381 

0.381 0.354 0.336 0.330 0.323 

0.325 0.298 0.281 0.276 0.269 

0.272 0.245 0.231 0.226 0.220 

0.223 0.197 0.187 0.181 0.175 

0.178 0.154 0.148 0.141 0.137 

0.139 0.117 0.114 0.108 0.105 

0.105 0.087 0.084 0.080 0.078 

0.077 0.062 0.060 0.058 0.057 

0.054 0.044 0.040 0.040 0.040 

0.037 0.030 0.026 0.027 0.028 

0.024 0.019 0.016 0.018 0.019 

0.015 0.012 0.009 0.011 0.012 

0.009 0.006 0.005 0.006 0.008 

0.005 0.003 0.003 0.004 0.005 

0.002 0.001 0.002 0.002 0.003 

0.001 0.000 0.001 0.001 0.001 

0.000 0.000 0.001 0.000 0.001 

0.000 0.000 0.001 0.000 0.000 

0.000 0.000 0.002 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 

0.000 0.000 oiooo 0.000 0.000 


0.050 

0.020 

0.010 

0.005 

0.002 

1.269 

1.203 

1.196 

1.208 

1.335 

1.266 

1.217 

1.215 

1.217 

1.344 

1.259 

1.224 

1.224 

1.223 

1.352 

1.246 

1.222 

1.224 

1.225 

1.358 

1.228 

1.214 

1.215 

1.221 

1.361 

1.207 

1.199 

1.200 

1.211 

1.360 

1.181 

1.178 

1.178 

1.194 

1.353 

1.153 

1.151 

1.151 

1.169 

1.338 

1.121 

1.120 

1.119 

1.137 

1.316 

1.085 

1.084 

1.083 

1.098 

1.286 

1.047 

1.044 

1.042 

1.054 

1.246 

1.005 

1.001 

0.997 

1.004 

1.197 

0.960 

0.954 

0.947 

0.951 

1.138 

0.912 

0.904 

0.894 

0.896 

1.071 

0.860 

0.851 

0.838 

0.838 

0.997 

0.805 

0.794 

0.778 

0.779 

0.917 

0.746 

0.734 

0.717 

0.718 

0.834 

0.684 

0.671 

0.653 

0.656 

0.751 

0.619 

0.606 

0.589 

0.593 

0.668 

0.553 

0.541 

0.526 

0.530 

0.589 

0.488 

0.476 

0.464 

0.469 

0.513 

0.425 

0.415 

0.404 

0.410 

0.443 

0.366 

0.357 

0.348 

0.354 

0.378 

0.311 

0.303 

0.296 

0.303 

0.319 

0.261 

0.255 

0.248 

0.255 

0.267 

0.216 

0.212 

0.206 

0.213 

0.221 

0.176 

0.173 

0.168 

0.176 

0.182 

0.140 

0.139 

0.136 

0.143 

0.147 

0.109 

0.109 

0.108 

0.115 

0.119 

0.082 

0.083 

0.084 

0.092 

0.094 

0.060 

0.062 

0.064 

0.072 

0.074 

0.043 

0.046 

0.048 

0.056 

0.058 

0.030 

0.034 

0.035 

0.042 

0.045 

0.020 

0.024 

0.026 

0.032 

0.034 

0.014 

0.018 

0.019 

0.024 

0.026 

0.010 

0.013 

0.014 

0.018 

0.019 

0.007 

0.009 

0.010 

0.013 

0.014 

0.004 

0.006 

0.007 

0.010 

0.011 

0.002 

0.003 

0.006 

0.007 

0.008 

0.001 

0.002 

0.004 

0.005 

0.005 

0.000 

0.001 

0.003 

0.004 

0.004 

0.000 

0.001 

0.002 

0.003 

0.003 

0.000 
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0.000 
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Scaled, dimensionless electron depth dose distributions, (ro/To)D(z/ro). 
Finite slab ease (z = thickness), detector material: galliun arsenide 


z/ro 50.000 20.000 10.000 

5.000 

2.000 

1.000 

0.000 

0.961 

1.140 

1.192 

1.184 

1.118 

1.030 

0.025 

0.945 

1.114 

1.157 

1.143 

1.086 

1.004 

0.050 

0.924 

1.084 

1.121 

1.103 

1.053 

0.978 

0.075 

0.899 

1.051 

1.085 

1.064 

1.021 

0.951 

0.100 

0.871 

1.016 

1.048 

1.027 

0.987 

0.924 

0.125 

0.841 

0.980 

1.011 

0.990 

0.953 

0.895 

0.150 

0.811 

0.944 

0.974 

0.953 

0.918 

0.866 

0.175 

0.779 

0.909 

0.937 

0.917 

0.883 

0.836 

0.200 

0.748 

0.874 

0.900 

0.881 

0.847 

0.804 

0.225 

0.716 

0.840 

0.863 

0.844 

0.811 

0.772 

0.250 

0.685 

0.807 

0.826 

0.808 

0.774 

0.739 

0.275 

0.655 

0.773 

0.790 

0.771 

0.736 

0.705 

0.300 

0.625 

0.740 

0.754 

0.734 

0.699 

0.670 

0.325 

0.596 

0.707 

0.719 

0.697 

0.660 

0.633 

0.350 

0.568 

0.673 

0.684 

0.660 

0.621 

0.596 

0.375 

0.540 

0.640 

0.649 

0.622 

0.581 

0.557 

0.400 

0.512 

0.606 

0.614 

0.584 

0.539 

0.517 

0.425 

0.486 

0.573 

0.579 

0.545 

0.497 

0.475 

0.450 

0.459 

0.540 

0.543 

0.506 

0.455 

0.433 

0.475 
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0.507 

0.507 

0.466 

0.412 
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0.407 

0.475 
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0.426 
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0.348 

0.525 
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0.306 

0.550 
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0.411 
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0.575 

0.331 

0.380 

0.361 

0.305 

0.249 
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0.349 

0.325 
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0.191 
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0.290 
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0.177 

0.157 

0.650 

0.261 

0.289 

0.256 

0.193 

0.145 

0.126 

0.675 

0.239 

0.260 

0.222 

0.161 

0.116 

0.099 

0.700 

0.219 

0.231 

0.190 

0.132 

0.090 

0.075 

0.725 

0.199 

0.204 

0.160 

0.105 

0.068 

0.056 

0.750 

0.179 

0.178 

0.131 

0.082 

0.050 

0.040 

0.775 

0.162 

0.153 

0.105 

0.062 

0.035 

0.028 

0.800 

0.144 

0.130 

0.082 

0.045 

0.024 

0.019 

0.825 

0.128 

0.108 

0.062 

0.032 

0.016 

0.012 

0.850 

0,113 

0.088 

0.046 

0.021 

0.010 

0.007 

0.875 

0.099 

0.071 

0.033 

0.014 

0.006 

0.004 

0.900 

0.087 

0.055 

0.023 

0.008 

0.003 

0.002 

0.925 

0.075 

0.042 

0.015 

0.004 

0.002 

0.001 

0.950 

0.064 

0.031 

0.009 

0.002 

0.001 

0.001 

0.975 

0.054 

0.022 

0.005 

0.001 

0.000 

0.000 

1.000 

0.045 

0.015 

0.003 

0.000 

0.000 

0,000 

1.025 

0.037 

0.009 

0.001 

0.000 

0.000 

0.000 

1.050 

0.030 

0.005 

0.001 

0.000 

0.000 

0.000 

1.075 

0.024 

0.003 

0.000 

0.000 

0,000 

0.000 

1.100 

0.019 

0.002 

0.000 

0.000 

0.000 

0.000 

1.125 

0.014 

0.001 

0.000 

0.000 

0.000 

0.000 

1.150 

0.010 

0.000 

0.000 

0.000 

0.000 

0.000 

1.175 

0.008 

0.000 

0.000 

0.000 

0.000 

0.000 

1.200 

0.005 

0.000 

0.000 

0.000 

0.000 

0.000 

1.225 

0.004 

0.000 

0.000 

0.000 

0.000 

0.000 

1.250 

0.002 

0.000 

0.000 

0.000 

0.000 
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0.500 
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0.050 

0.020 

0.010 

0.005 

0.002 

0.938 

0.865 

0.821 

0.802 

0.776 

0.765 

0.773 

0.769 

0.920 

0.851 
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0.800 
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0.779 

0.783 
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0.800 
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0.775 

0.783 
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0.850 

0.841 

0.790 
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0.773 

0.882 

0.794 
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0.884 

0.682 
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0.205 
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Scaled , dimensionless electron depth dose distributions , < ro / To ) D ( z / ro ). 
Semi -infinite slab case (z = depth ), detector material : lithiun fluoride 


z/ro 50.000 20.000 10.000 

5.000 

2.000 

1.000 

0.500 

0.200 

0.100 

0.050 

0.020 

0.010 

0.005 

0.002 

0.000 

1.343 

1.742 

1.975 

2.157 

2.206 

2.141 

2.030 

1.949 

1.865 

1.860 

1.820 

1.873 

1.987 

2.272 

0.025 

1.327 

1.711 

1.927 

2.093 

2.154 

2.102 

2.006 

1.919 

1.869 

1.864 

1.846 

1.899 

1.982 

2.212 

0.050 

1.303 

1.672 

1.876 

2.030 

2.100 

2.056 

1.975 

1.889 

1.863 

1.858 

1.859 

1.911 

1.977 

2.157 

0.075 

1.272 

1.626 

1.822 

1.968 

2.044 

2.006 

1.937 

1.858 

1.847 

1.844 

1.860 

1.910 

1.967 

2.107 

0.100 

1.236 

1.576 

1.767 

1.907 

1.985 

1.952 

1.895 

1.826 

1.823 

1.822 

1.850 

1.898 

1.953 

2.059 

0.125 

1.197 

1.523 

1.710 

1.845 

1.924 

1.896 

1.849 

1.792 

1.793 

1.793 

1.830 

1.875 

1.930 

2.009 

0.150 

1.155 

1.470 

1.653 

1.784 

1.861 

1.838 

1.799 

1.754 

1.758 

1.757 

1.801 

1.842 

1.897 

1.956 

0.175 

1.112 

1.418 

1.594 

1.723 

1.795 

1.778 

1.748 

1.713 

1.718 

1.717 

1.763 

1.801 

1.853 

1.899 

0.200 

1.068 

1.367 

1.536 

1.661 

1.728 

1.716 

1.693 

1.667 

1.674 

1.672 

1.717 

1.752 

1.797 

1.835 

0.225 

1.025 

1.317 

1.477 

1.599 

1.659 

1.652 

1.636 

1.617 

1.624 

1.622 

1.665 

1.696 

1.730 

1 .764 

0.250 

0.983 

1.268 

1.419 

1.536 

1.589 

1.586 

1.575 

1.562 

1.568 

1.566 

1 .605 

1.632 

1 .654 

1 .684 

0.275 

0.940 

1.219 

1.361 

1.472 

1.517 

1.517 

1.511 

1.502 

1.507 

1.505 

1.540 

1.561 

1.571 

1.595 

0.300 

0.899 

1.170 

1.304 

1.408 

1.445 

1.446 

1.443 

1.437 

1.439 

1.440 

1.470 

1.484 

1.483 

1.498 

0.325 

0.859 

1.121 

1.248 

1.343 

1.370 

1.371 

1.371 

1.366 

1.365 

1.369 

1.394 

1.401 

1.390 

1.392 

0.350 

0.819 

1.071 

1.192 

1.277 

1.293 

1.293 

1.294 

1.290 

1.286 

1.293 

1.314 

1.312 

1.295 

1.281 

0.375 

0.781 

1.021 

1.136 

1.210 

1.214 

1.211 

1.213 

1.209 

1.203 

1.212 

1.227 

1.219 

1.197 

1.165 

0.400 

0.743 

0.971 

1.080 

1.141 

1.133 

1.126 

1.128 

1.122 

1.116 

1.125 

1.136 

1.122 

1.098 

1.050 

0.425 

0.706 

0.921 

1.023 

1.072 

1.049 

1.038 

1.038 

1.033 

1.027 

1.032 

1.039 

1.023 

0.997 

0.936 

0.450 

0.669 

0.871 

0.964 

1.001 

0.963 

0.947 

0.946 

0.940 

0.936 

0.936 

0.939 

0.922 

0.897 

0.826 

0.475 

0.632 

0.821 

0.905 

0.928 

0.876 

0.857 

0.851 

0.846 

0.844 

0.838 

0.839 

0.822 

0.799 

0.721 

0.500 

0.596 

0.772 

0.844 

0.853 

0.789 

0.766 

0.757 

0.752 

0.751 

0.740 

0.740 

0.723 

0.703 

0.624 

0.525 

0.560 

0.723 

0.783 

0.776 

0.703 

0.676 

0.663 

0.660 

0.659 

0.645 

0.644 

0.629 

0.611 

0.535 

0.550 

0.524 

0.675 

0.722 

0.698 

0.619 

0.590 

0.572 

0.571 

0.569 

0.555 

0.555 

0.540 

0.525 

0.454 

0.575 

0.489 

0.627 

0.660 

0.620 

0.538 

0.506 

0.486 

0.486 

0.483 

0.472 

0.472 

0.459 

0.446 

0.382 

0.600 

0.455 

0.579 

0.599 

0.543 

0.460 

0.426 

0.407 

0.406 

0.402 

0.397 

0.397 

0.384 

0.375 

0.318 

0.625 

0.422 

0.531 

0.538 

0.469 

0.386 

0.351 

0.335 

0.333 

0.329 

0.329 

0.330 

0.318 

0.311 

0.263 

0.650 

0.390 

0.484 

0.478 

0.399 

0.316 

0.282 

0.271 

0.267 

0.263 

0.268 

0.269 

0.260 

0.255 

0.215 

0.675 

0.358 

0.438 

0.419 

0.333 

0.253 

0.221 

0.215 

0.209 

0.206 

0.214 

0.216 

0.209 

0.206 

0.175 

0.700 

0.328 

0.393 

0.361 

0.274 

0.197 

0.168 

0.165 

0.160 

0.157 

0.166 

0.169 

0.166 

0.165 

0.140 

0.725 

0.299 

0.349 

0.305 

0.220 

0.149 

0.125 

0.123 

0.119 

0.117 

0.126 

0.130 

0.129 

0.131 

0.112 

0.750 

0.271 

0.306 

0.252 

0.172 

0.109 

0.090 

0.087 

0.085 

0.085 

0.092 

0.097 

0.099 

0.102 

0.088 

0.775 

0.245 

0.265 

0.204 

0.131 

0.077 

0.063 

0.059 

0.060 

0.061 

0.066 

0.072 

0.074 

0.079 

0.069 

0.800 

0.220 

0.226 

0.160 

0.097 

0.053 

0.043 

0.038 

0.040 

0.042 

0.046 

0.052 

0.054 

0.060 

0.053 

0.825 

0.196 

0.190 

0.123 

0.068 

0.034 

0.028 

0.023 

0.026 

0.028 

0.032 

0.038 

0.039 

0.045 

0.040 

0.850 

0.174 

0.157 

0.091 

0.046 

0.021 

0.017 

0.014 

0.016 

0.019 

0.021 

0.027 

0.028 

0.033 

0.030 

0.875 

0.153 

0.126 

0.065 

0.030 

0.013 

0.009 

0.008 

0.010 

0.012 

0.014 

0.020 

0.021 

0.025 

0.022 

0.900 

0.134 

0.099 

0.045 

0.018 

0.007 

0.005 

0.005 

0.005 

0.007 

0.010 

0.014 

0.015 

0.018 

0.016 

0.925 

0.116 

0.076 

0.030 

0.010 

0.003 

0.002 

0.003 

0.003 

0.004 

0.006 

0.009 

0.011 

0.013 

0.012 

0.950 

0.100 

0.056 

0.019 

0.005 

0.002 

0.001 

0.002 

0.001 

0.002 

0.004 

0.005 

0.008 

0.010 

0.008 

0.975 

0.085 

0.040 

0.011 

0.002 

0.001 

0.000 

0.001 

0.001 

0.001 

0.002 

0.003 

0.006 

0.007 

0.006 

1.000 

0.071 

0.027 

0.006 

0.001 

0.000 

0.000 

0.002 

0.000 

0.000 

0.001 

0.002 

0.004 

0.005 

0.004 

1.025 

0.059 

0.017 

0.003 

0.000 

0.000 

0.000 

0.003 

0.000 

0.000 

0.001 

0.001 

0.003 

0.003 

0.003 

1.050 

0.048 

0.010 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.002 

0.002 

0.002 

1.075 

0.039 

0.006 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

0.002 

0.001 

1.100 

0.030 

0.003 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

1.125 

0.023 

0.002 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.000 

1.150 

0.017 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.175 

0.013 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.200 

0.009 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.225 

0.006 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.250 

0.004 

0.000 

0.000 

0.000 

0.000 

0.000 

o.ooo 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
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Scaled , dimensionless electron depth dose distributions , ( ro / To ) D ( z / ro ). 
Finite slab case <z * thickness ), detector material : lithiua fluoride 


z/ro 50-000 20.000 10.000 5.000 2.000 1.000 

0.000 1.097 1.347 1.456 1.512 1.488 1.409 

0.025 1.083 1.321 1.419 1.468 1.451 1.379 

0.050 1.062 1.290 1.381 1.423 1.413 1.347 

0.075 1.037 1,254 1.340 1.379 1.373 1.314 

0.100 1.007 1.215 1,299 1.334 1.332 1.278 

0.125 0.975 1.175 1.256 1.290 1.289 1.241 

0.150 0.941 1.134 1.213 1.245 1.246 1.203 

0.175 0.906 1.093 1.169 1.201 1.200 1.162 

0.200 0.871 1.054 1.125 1.156 1.154 1.121 

0.225 0.836 1.015 1.081 1.111 1.107 1.077 

0.250 0.800 0.976 1.038 1.065 1,058 1.033 

0.275 0.766 0.937 0.994 1.019 1.009 0,986 

0.300 0.732 0.898 0.951 0.973 0.959 0.939 

0.325 0.699 0.859 0.908 0.926 0.908 0.889 

0.350 0.666 0.820 0.866 0.879 0.855 0.838 

0.375 0.635 0.780 0.824 0.830 0,801 0.784 

0.400 0.603 0.741 0.781 0.781 0.746 0.728 

0.425 0.572 0.701 0.737 0.731 0.689 0.670 

0.450 0.542 0.662 0.693 0.681 0.631 0.612 

0.475 0.511 0.623 0.648 0.629 0.573 0.552 

0.500 0.481 0.584 0.603 0.576 0.515 0.493 

0.525 0.452 0.546 0.557 0.522 0.458 0.434 

0.550 0.422 0.508 0.512 0.468 0.403 0.378 

0.575 0.394 0.470 0.466 0.415 0.349 0,324 

0.600 0.366 0.433 0.421 0.363 0.298 0.272 

0.625 0.338 0.396 0.377 0.313 0.249 0.224 

0.650 0.312 0.359 0.333 0.265 0.204 0.180 

0.675 0.286 0.324 0.291 0.221 0.163 0.141 

0.700 0.261 0.289 0.249 0.182 0.127 0.108 

0.725 0.238 0.256 0.210 0.145 0.096 0.080 

0.750 0.215 0.223 0.173 0.114 0.070 0.058 

0.775 0.194 0.192 0,139 0.086 0.050 0.041 

0.800 0.174 0.164 0,109 0.063 0.034 0.028 

0.825 0.155 0.137 0.083 0.045 0.022 0.018 

0.850 0.137 0.112 0.061 0.030 0.014 0.011 

0.875 0.120 0.090 0.044 0.019 0.008 0.006 

0.900 0.105 0.070 0,030 0.011 0.004 0.003 

0.925 0.090 0.054 0.020 0.006 0.002 0.002 

0.950 0.077 0.040 0.013 0.003 0.001 0.001 

0.975 0.065 0.028 0.007 0.001 0.000 0.000 

1.000 0.055 0.019 0.004 0.001 0.000 0.000 

1.025 0.045 0.012 0.002 0.000 0.000 0.000 

1.050 0.037 0.007 0.001 0.000 0.000 0.000 

1.075 0.029 0.004 0.000 0.000 0.000 0.000 

1*100 0.023 0.002 0.000 0.000 0.000 0.000 

1.125 0.017 0.001 0.000 0.000 0.000 0.000 

1.150 0.013 0.001 0.000 0.000 0.000 0.000 

1.175 0.009 0.000 0.000 0.000 0.000 0.000 

1.200 0.007 0.000 0.000 0.000 0.000 0.000 

1.225 0.004 0.000 0.000 0.000 0.000 0.000 

1.250 0.003 0.000 0.000 0.000 0.000 0.000 


0.500 0.200 0.100 0.050 0.020 0.010 0.005 

1.311 1.235 1.179 1.172 1.171 1.200 1.286 

1.291 1.215 1.178 1.174 1.181 1.218 1.288 

1.269 1.196 1.172 1.171 1.186 1.227 1.289 

1.244 1.177 1.161 1.162 1.186 1.229 1.286 

1.216 1.156 1.147 1.149 1.179 1.224 1.279 

1.187 1.135 1.129 1.132 1.168 1.212 1.267 

1.156 1.111 1.108 1.111 1-151 1-193 1.248 

1.123 1.086 1.084 1.087 1.129 1.169 1.222 

1.088 1.057 1.056 1.059 1.102 1.139 1.188 

1.050 1.026 1.025 1.029 1.070 1.104 1.148 

1.011 0.991 0.990 0.994 1.033 1.064 1.101 

0.969 0.953 0.951 0.956 0.993 1.019 1.049 

0.924 0.912 0.908 0,915 0.949 0.970 0.994 

0.877 0.867 0.862 0.871 0.901 0.916 0.935 

0.827 0.818 0.813 0.823 0.849 0.859 0.873 

0.774 0.766 0,761 0.771 0.794 0,799 0.810 

0.719 0.711 0.707 0.716 0,735 0.737 0.745 

0.661 0.654 0.651 0.657 0.674 0.673 0.679 

0.602 0.595 0.594 0.596 0.610 0.608 0.613 

0.542 0.535 0.536 0.534 0.545 0.543 0.547 

0.482 0.475 0.477 0.472 0.481 0.479 0.483 

0.422 0.417 0.419 0.412 0.420 0.418 0.421 

0.365 0.360 0.361 0.355 0.362 0.360 0.363 

0.310 0.306 0.306 0.302 0.308 0.306 0.310 

0.259 0.256 0.255 0.254 0.259 0.257 0.261 

0.213 0.209 0.208 0,211 0.215 0.212 0.218 

0.172 0.168 0.166 0.172 0.176 0,173 0.180 

0.136 0.131 0.130 0.137 0.141 0.139 0.146 

0.105 0,100 0.100 0.107 0.110 0.110 0.118 

0.077 0.074 0.074 0.080 0.085 0.086 0.093 

0.055 0.054 0.054 0.059 0.064 0.066 0.073 

0.037 0.037 0.039 0,042 0.047 0.050 0.057 

0 024 0.025 0.027 0.029 0.034 0.038 0.043 

0.014 0.016 0.018 0.020 0.025 0.028 0.032 

0.008 0.010 0.012 0.014 0.018 0.020 0.024 

0.005 0.006 0.008 0.009 0.013 0.015 0.018 

0.003 0.003 0.005 0.007 0.009 0.011 0.013 

0.002 0.002 0.003 0.004 0.006 0.008 0.010 

0.001 0.001 0.001 0.002 0.004 0.006 0.007 

0 . 0OT 0.000 0.001 0.001 0.002 0.004 0.005 

0.001 0.000 0.000 0.000 0.001 0.003 0.004 

0.001 0.000 0.000 0.000 0.001 0.002 0.002 

0.000 0.000 0.000 0.000 0.001 0.001 0.002 

0.000 0.000 0.000 0.000 0.000 0.001 0.001 

olooo 0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 

0 000 0.000 0,000 0.000 0.000 0.000 0.000 

0 000 0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0,000 0.000 0.000 0.000 

0 000 0.000 0.000 0.000 0.000 0.000 0.000 

o!ooo 0.000 0.000 0.000 0.000 0.000 0.000 
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Scaled, dimensionless electron depth dose distributions, (ro/To)D(z/ro) . 
Semi -infinite slab case (z = depth), detector material: silicon dioxide 
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Scaled , dimensionless electron depth dose distributions , ( ro / To ) D ( z / ro ). 
Finite slab case (z = thickness ), detector material : silicon dioxide 


z/ro 50.000 20.000 10.000 

5.000 

2.000 

1.000 

0.000 

1.170 

1.426 

1.529 

1.567 

1.516 

1.423 

0.025 

1.154 

1.396 

1.488 

1.517 

1.477 

1.391 

0.050 

1.131 

1.361 

1.445 

1.468 

1.436 

1.357 

0.075 

1.103 

1.322 

1.401 

1.420 

1.394 

1.322 

0.100 

1.071 

1.281 

1.356 

1.373 

1.351 

1.286 

0.125 

1.036 

1.238 

1.310 

1.326 

1.307 

1.248 

0.150 

0.999 

1.194 

1.264 

1.279 

1.261 

1.209 

0.175 

0.961 

1.151 

1.218 

1.232 

1.215 

1.168 

0.200 

0.924 

1.108 

1.171 

1.185 

1.167 

1.125 

0.225 

0.886 

1.067 

1.124 

1.138 

1.118 

1.081 

0.250 

0.849 

1.025 

1.078 

1.090 

1.069 

1.036 

0.275 

0.812 

0.984 

1.032 

1.042 

1.018 

0.989 

0.300 

0.775 

0.942 

0.987 

0.994 

0.967 

0.941 

0.325 

0.740 

0.901 

0.942 

0.945 

0.915 

0.891 

0.350 

0.705 

0.859 

0.897 

0.896 

0.862 

0,839 

0.375 

0.672 

0.817 

0.853 

0.846 

0.807 

0.785 

0.400 

0.638 

0.775 

0.808 

0.795 

0.750 

0.728 

0.425 

0.605 

0.734 

0.762 

0.743 

0.693 

0.670 

0.450 

0.573 

0.692 

0.716 

0.691 

0.635 

0.611 

0.475 

0.540 

0.651 

0.669 

0.638 

0.576 

0.552 

0.500 

0.508 

0.610 

0.622 

0.584 

0.517 

0.492 

0.525 

0.477 

0.570 

0.574 

0.529 

0.460 

0.434 

0.550 

0.446 

0.530 

0.526 

0.474 

0.404 

0.377 

0.575 

0.415 

0.490 

0.479 

0.420 

0.350 

0.323 

0.600 

0.385 

0.451 

0.432 

0.367 

0.298 

0.271 

0.625 

0.356 

0.412 

0.387 

0.316 

0.249 

0.223 

0.650 

0.328 

0.374 

0.342 

0.268 

0.204 

0.179 

0.675 

0.301 

0.337 

0.297 

0.223 

0.163 

0.140 

0,700 

0.275 

0.300 

0.255 

0.183 

0.127 

0.107 

0.725 

0.250 

0.265 

0.214 

0.146 

0.096 

0.079 

0,750 

0.226 

0.231 

0.176 

0.114 

0.070 

0.057 

0.775 

0.204 

0.199 

0.141 

0.087 

0.050 

0.040 

0.800 

0.183 

0.169 

0.111 

0.063 

0.034 

0.028 

0.825 

0.162 

0.141 

0.084 

0.045 

0.022 

0.018 

0.850 

0.144 

0.116 

0.062 

0.030 

0.014 

0.010 

0.875 

0.126 

0.093 

0.045 

0.019 

0.008 

0.006 

0.900 

0.110 

0.072 

0.031 

0.011 

0.004 

0.003 

0.925 

0.095 

0.055 

0.020 

0.006 

0.002 

0.002 

0.950 

0.081 

0.041 

0.013 

0.003 

0.001 

0.001 

0.975 

0.069 

0.029 

0.007 

0.001 

0.000 

0.000 

1.000 

0.057 

0.019 

0.004 

0.001 

0.000 

0.000 

1.025 

0.047 

0.012 

0.002 

0.000 

0.000 

0.000 

1.050 

0.038 

0.007 

0.001 

0.000 

0.000 

0.000 

1.075 

0.030 

0.004 

0.000 

0.000 

0.000 

0.000 

1.100 

0.024 

0.002 

0.000 

0,000 

0.000 

0.000 

1.125 

0.018 

0.001 

0.000 

0.000 

0.000 

0.000 

1.150 

0.013 

0.001 

0.000 

0.000 

0.000 

0.000 

1.175 

0.010 

0,000 

0.000 

0.000 

0.000 

0.000 

1.200 

0.007 

0.000 

0.000 

0.000 

0.000 

0.000 

1.225 

0.005 

0.000 

0.000 

0.000 

0.000 

0.000 

1.250 

0.003 

0.000 

0.000 

0.000 

0.000 

0.000 


0.500 

0.200 

0.100 

0.050 

0.020 

0.010 

0.005 

1.317 

1.230 

1.171 

1.160 

1.151 

1.173 

1.242 

1.294 

1.209 

1.168 

1.160 

1.159 

1.187 

1.244 

1.270 

1.190 

1.161 

1.155 

1.163 

1.195 

1.244 

1.244 

1.170 

1.150 

1.146 

1.161 

1.196 

1.241 

1.217 

1.149 

1.136 

1.133 

1.155 

1.190 

1.233 

1.188 

1.127 

1.118 

1.115 

1.143 

1.178 

1.221 

1.156 

1.104 

1.096 

1.095 

1.125 

1.159 

1.202 

1.123 

1.078 

1.072 

1.070 

1.103 

1.135 

1.176 

1.087 

1.049 

1.044 

1.043 

1.076 

1.106 

1.144 

1.049 

1.018 

1.013 

1.012 

1.045 

1.071 

1.104 

1.009 

0.983 

0.978 

0.978 

1.009 

1.032 

1.059 

0.966 

0.945 

0.939 

0.940 

0.969 

0.988 

1.009 

0.921 

0.904 

0.897 

0.900 

0.925 

0.939 

0.955 

0.874 

0.859 

0.851 

0.855 

0.878 

0.887 

0.898 

0.823 

0.811 

0.802 

0.808 

0.827 

0.831 

0.839 

0.770 

0.759 

0.751 

0.757 

0.773 

0.773 

0.778 

0.714 

0.704 

0.697 

0.702 

0.716 

0.712 

0.715 

0.657 

0.647 

0.642 

0.645 

0.655 

0.650 

0.652 

0.598 

0.589 

0.585 

0.585 

0.593 

0.587 

0.588 

0.538 

0.529 

0.528 

0.523 

0.530 

0.524 

0.525 

0.479 

0.470 

0.470 

0.462 

0.468 

0.462 

0.464 

0.420 

0.412 

0.412 

0.403 

0.408 

0.403 

0.405 

0.364 

0.356 

0.355 

0.348 

0.351 

0.347 

0.349 

0.310 

0.303 

0.301 

0.296 

0.299 

0.295 

0.298 

0.259 

0.253 

0.250 

0.249 

0.252 

0.247 

0.251 

0.213 

0.207 

0.204 

0.206 

0.209 

0.205 

0.209 

0.171 

0.166 

0.163 

0.168 

0.170 

0.167 

0.173 

0.134 

0.130 

0.128 

0.134 

0.136 

0.134 

0.141 

0.102 

0.099 

0.098 

0.104 

0.107 

0.106 

0.113 

0.076 

0.073 

0.073 

0.079 

0.082 

0.083 

0.090 

0.055 

0.053 

0.053 

0.057 

0.062 

0.064 

0.071 

0.038 

0.037 

0.038 

0.041 

0.045 

0.048 

0.054 

0.026 

0.025 

0.026 

0.028 

0.033 

0.036 

0.041 

0.017 

0.016 

0.018 

0.019 

0.024 

0.027 

0.031 

0.010 

0.010 

0.012 

0.013 

0.017 

0.020 

0.023 

0.006 

0.006 

0.007 

0.009 

0.013 

0.014 

0.017 

0.003 

0.003 

0.004 

0.006 

0.009 

0.010 

0.013 

0.002 

0.002 

0.003 

0.004 

0.006 

0.008 

0.009 

0.001 

0.001 

0.001 

0.002 

0.004 

0.006 

0.007 

0.000 

0.000 

0.001 

0.001 

0.002 

0.004 

0.005 

0.000 

0.000 

0.000 

0.000 

0.001 

0.003 

0.004 

0.000 

0.000 

0.000 

0.000 

0.001 

0.002 

0.002 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

0.002 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.002 

1.370 

1.349 

1.334 

1.322 

1.312 

1.301 

1.288 

1.272 

1.250 

1.222 

1.187 

1.143 

1.090 

1.029 

0.960 

0.885 

0.807 

0.727 

0.648 

0.572 

0.499 

0.431 

0.368 

0.311 

0.260 

0.216 

0.177 

0.144 

0.116 

0.092 

0.073 

0.057 

0.044 

0.033 

0.025 

0.019 

0.014 

0.010 

0.007 

0.005 

0.004 

0.002 

0.002 

0.001 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
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Scaled , dimensionless electron depth dose distributions , ( ro / To ) D ( z / ro ). 
Semi -infinite slab case (z = depth ), detector material ! tissue 


z/ro 50.000 20.000 10.000 

5.000 

2.000 

1.000 

0.500 

0.200 

0.100 

0.050 

0.020 

0.010 

0.005 

0.002 

0.000 

1.649 

2.140 

2.428 

2.658 

2.716 

2.640 

2.502 

2.392 

2.292 

2.292 

2.253 

2.329 

2.461 

2.815 

0.025 

1.628 

2.101 

2.368 

2.578 

2.652 

2.590 

2.471 

2.356 

2.299 

2.296 

2.282 

2.354 

2.463 

2.711 

0.050 

1.598 

2.052 

2.306 

2.500 

2.586 

2.534 

2.431 

2.320 

2.291 

2.289 

2.296 

2.364 

2.457 

2.618 

0.075 

1.560 

1.996 

2.240 

2.423 

2.516 

2.472 

2.384 

2.283 

2.272 

2.271 

2.297 

2.361 

2.440 

2.534 

0.100 

1.516 

1.934 

2.172 

2.347 

2.444 

2.405 

2.331 

2.244 

2.243 

2.244 

2.284 

2.344 

2.413 

2.454 

0.125 

1.467 

1.869 

2.102 

2.272 

2.369 

2.336 

2.274 

2.201 

2.206 

2.208 

2.258 

2.314 

2.375 

2.376 

0.150 

1.416 

1.804 

2.031 

2.197 

2.291 

2.264 

2.213 

2.155 

2.162 

2.166 

2.222 

2.272 

2.326 

2.296 

0.175 

1.363 

1.739 

1.959 

2.121 

2.211 

2.190 

2.149 

2.105 

2.114 

2.116 

2.175 

2.221 

2.265 

2.213 

0.200 

1.310 

1.677 

1.886 

2.045 

2.128 

2.113 

2.082 

2.049 

2.060 

2.061 

2.119 

2.160 

2.193 

2.125 

0.225 

1.257 

1.615 

1.814 

1.968 

2.043 

2.034 

2.011 

1.988 

1.999 

1.998 

2.053 

2.089 

2.111 

2.030 

0.250 

1.204 

1.555 

1.742 

1.891 

1.957 

1.953 

1.936 

1.920 

1.931 

1.930 

1.980 

2.009 

2.019 

1.927 

0.275 

1.152 

1.495 

1.671 

1.813 

1.869 

1.868 

1.857 

1.847 

1.855 

1.855 

1.899 

1.921 

1 .918 

1 .816 

0.300 

1.102 

1.434 

1.601 

1.734 

1.779 

1.780 

1.774 

1.767 

1.771 

1.774 

1.812 

1.824 

1.809 

1 .696 

0.325 

1.052 

1.374 

1.532 

1.654 

1.687 

1.687 

1.685 

1.680 

1.680 

1.687 

1.719 

1.721 

1.693 

1.569 

0.350 

1.004 

1.313 

1.463 

1.572 

1.593 

1.591 

1.591 

1.587 

1.583 

1.594 

1.619 

1.611 

1.572 

1 .437 

0.375 

0.957 

1.251 

1.395 

1.489 

1.495 

1.490 

1.491 

1.487 

1.481 

1.494 

1.513 

1.496 

1.449 

1.302 

0.400 

0.910 

1.190 

1.325 

1.405 

1.395 

1.385 

1.385 

1.381 

1.374 

1.386 

1.399 

1.377 

1.323 

1.167 

0.425 

0.864 

1.128 

1.255 

1.319 

1.291 

1.277 

1.276 

1.270 

1.265 

1.273 

1.280 

1.254 

1.197 

1 .036 

0.450 

0.819 

1.067 

1.183 

1.232 

1.186 

1.166 

1.162 

1.156 

1.153 

1.154 

1.157 

1.130 

1.073 

0.911 

0.475 

0.774 

1.006 

1.110 

1.142 

1.079 

1.054 

1.046 

1.041 

1.039 

1.033 

1.033 

1.006 

0.953 

0.793 

0.500 

0.729 

0.946 

1.036 

1.050 

0.972 

0.942 

0.930 

0.925 

0.925 

0.912 

0.910 

0.884 

0.837 

0.684 

0.525 

0.685 

0.886 

0.961 

0.956 

0.866 

0.832 

0.815 

0.812 

0.812 

0.795 

0.793 

0.768 

0.727 

0.585 

0.550 

0.642 

0.826 

0.886 

0.859 

0.763 

0.725 

0.703 

0.702 

0.701 

0.685 

0.683 

0.659 

0.625 

0.495 

0.575 

0.599 

0.767 

0.810 

0.763 

0.663 

0.622 

0.598 

0.598 

0.595 

0.582 

0.581 

0.559 

0.531 

0.416 

0.600 

0.557 

0.709 

0.735 

0.669 

0.566 

0.524 

0.500 

0.500 

0.496 

0.489 

0.489 

0.468 

0.445 

0 . 346 

0.625 

0.516 

0.650 

0.661 

0.577 

0.475 

0.432 

0.412 

0.410 

0.405 

0.405 

0.405 

0.387 

0.369 

0.286 

0.650 

0.477 

0.593 

0.587 

0.491 

0.389 

0.347 

0.333 

0.329 

0.324 

0.330 

0.331 

0.316 

0.302 

0.234 

0.675 

0.438 

0.537 

0.514 

0.411 

0.312 

0.272 

0.264 

0.257 

0.254 

0.263 

0.265 

0.254 

0.244 

0.190 

0.700 

0.401 

0.481 

0.443 

0.337 

0.243 

0.207 

0.203 

0.197 

0.194 

0.205 

0.208 

0.201 

0.195 

0.152 

0.725 

0.366 

0.427 

0.374 

0.271 

0.184 

0.153 

0.151 

0.146 

0.145 

0.155 

0.159 

0.157 

0.154 

0.121 

0.750 

0.332 

0.375 

0.309 

0.212 

0.135 

0.111 

0.107 

0.105 

0.105 

0.114 

0.119 

0.119 

0.120 

0.095 

0.775 

0.299 

0.325 

0.250 

0.162 

0.095 

0.078 

0.072 

0.074 

0.075 

0.081 

0.088 

0.089 

0.092 

0.074 

0.800 

0.269 

0.277 

0.197 

0.119 

0.065 

0.053 

0.046 

0.050 

0.052 

0.057 

0.064 

0.066 

0.070 

0.057 

0.825 

0.240 

0.233 

0.150 

0.084 

0.042 

0.034 

0.028 

0.032 

0.035 

0.039 

0.046 

0.048 

0.053 

0.043 

0.850 

0.213 

0.192 

0.111 

0.057 

0.026 

0.021 

0.017 

0.020 

0.023 

0.026 

0.034 

0.034 

0.039 

0.033 

0.875 

0.188 

0.154 

0.080 

0.036 

0.015 

0.012 

0.010 

0.012 

0.014 

0.018 

0.025 

0.025 

0.029 

0.024 

0.900 

0.164 

0.122 

0.055 

0.022 

0.008 

0.006 

0.006 

0.007 

0.009 

0.012 

0.017 

0.018 

0.021 

0.018 

0.925 

0.142 

0.093 

0.036 

0.012 

0.004 

0.002 

0.003 

0.004 

0.005 

0.008 

0.011 

0.013 

0.015 

0.013 

0.950 

0.122 

0.069 

0.023 

0.006 

0.002 

0.001 

0.002 

0.002 

0.003 

0.005 

0.007 

0.010 

0.011 

0.009 

0.975 

0.104 

0.049 

0.013 

0.003 

0.001 

0.000 

0.002 

0,001 

0.001 

0.003 

0.004 

0.007 

0.008 

0.006 

1.000 

0.087 

0.033 

0.007 

0.001 

0.000 

0.000 

0.002 

0.000 

0.001 

0.001 

0.002 

0.005 

0.005 

0.004 

1.025 

0.072 

0.021 

0.004 

0.000 

0.000 

0.000 

0.003 

0.000 

0.000 

0.001 

0.002 

0.003 

0.004 

0.003 

1.050 

0.059 

0.012 

0.002 

0.000 

0.000 

0.000 

0.000 

o.ooo 

0.000 

0.000 

0.001 

0.002 

0.003 

0.002 

1.075 

0.047 

0.007 

0.001 

0.000 

0.000 

0.000 

0.000 

o.ooo 

0.000 

0.000 

0.001 

0.001 

0.002 

0.001 

1.100 

0.037 

0.004 

0.000 

0.000 

0.000 

0.000 

0.000 

6.060 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

1.125 

0.028 

0.002 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.000 

1.150 

0.021 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.000 

1.175 

0.015 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.000 

1.200 

0.011 

0.000 

0.000 

0.000 

0.000 

0.000 

o.ooo 

6.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.225 

0.007 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

6.000 

0.000 

0.000 

0.000 

0.000 

0,000 

1.250 

0.005 

0.000 

0.000 

0.000 

0.000 

0.000 

6.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
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Scaled, dimensionless electron depth dose distributions, (ro/To)D(z/ro). 
Finite slab case (z = thickness), detector material: tissue 


z/ro 50.000 20.000 10.000 5.000 2.000 1.000 

0.000 1.353 1.661 1.797 1.868 1.836 1.741 

0.025 1.335 1.629 1.751 1.812 1.791 1.704 

0.050 1.310 1.590 1.703 1.757 1.743 1.664 

0.075 1.278 1.545 1.653 1.702 1.694 1.623 

0.100 1.241 1.497 1.601 1.647 1.644 1.579 

0.125 1.201 1.447 1.549 1.592 1.591 1.533 

0.150 1.159 1.397 1.495 1.537 1.537 1.485 

0.175 1.116 1.347 1.441 1.482 1.482 1.436 

0.200 1.072 1.297 1.387 1.427 1.425 1.384 

0.225 1.029 1.249 1.332 1.371 1.366 1.330 

0.250 0.985 1.201 1.278 1.315 1,306 1.275 

0.275 0.943 1.153 1.225 1.258 1.246 1.218 

0.300 0.901 1.105 1.171 1.201 1.184 1.159 

0.325 0.860 1.057 1.119 1.143 1.121 1.097 

0.350 0.820 1.009 1.067 1.084 1.056 1.034 

0.375 0.781 0.960 1.014 1.025 0.989 0.967 

0.400 0.742 0.911 0.961 0.964 0.921 0.898 

0.425 0.704 0.862 0.908 0.902 0.850 0.827 

0.450 0.666 0,814 0.853 0.840 0.779 0.754 

0.475 0.629 0.766 0.798 0.776 0.707 0.681 

0.500 0.592 0.718 0.742 0.711 0.636 0.607 

0.525 0.555 0.671 0.686 0.645 0.565 0.535 

0.550 0.519 0.624 0.630 0.578 0.497 0.466 

0.575 0.484 0.578 0.574 0.512 0.431 0.399 

0.600 0.449 0.532 0.518 0.448 0.367 0.335 

0.625 0.415 0.486 0.464 0.386 0.307 0.276 

0.650 0.383 0.442 0.410 0.328 0.252 0.222 

0.675 0.351 0.398 0.357 0.273 0.201 0.174 

0.700 0.321 0.355 0.306 0.224 0.157 0.132 

0.725 0.292 0.314 0.258 0.179 0.118 0.098 

0.750 0.264 0.274 0.212 0.140 0.087 0.071 

0.775 0.238 0.236 0.171 0.106 0.061 0.050 

0.800 0.213 0.201 0.134 0.078 0.042 0.034 

0.825 0.190 0.168 0.102 0.055 0.027 0.022 

0.850 0.168 0.138 0.075 0.037 0.017 0.013 

0.875 0.147 0.110 0.054 0.024 0.010 0.007 

0.900 0.128 0.086 0.037 0.014 0.005 0.004 

0.925 0.111 0.066 0.025 0.008 0.003 0.002 

0.950 0.095 0.049 0.015 0.004 0.001 0.001 

0.975 0.080 0.034 0.009 0.002 0.001 0.000 

1.000 0.067 0.023 0.005 0.001 0.000 0.000 

1.025 0.055 0.015 0.003 0.000 0.000 0.000 

1.050 0.045 0.009 0.001 0.000 0.000 0.000 

1.075 0.036 0.005 0.000 0.000 0.000 0.000 

1.100 0.028 0.003 0.000 0.000 0.000 0.000 

1.125 0.021 0.001 0.000 0.000 0.000 0.000 

1.150 0.016 0.001 0.000 0.000 0.000 0.000 

1.175 0.011 0.000 0.000 0.000 0.000 0.000 

1.200 0.008 0.000 0.000 0.000 0.000 0.000 

1.225 0.005 0.000 0.000 0.000 0.000 0.000 

1.250 0.004 0.000 0.000 0.000 0.000 0.000 


0.500 0.200 0.100 0.050 0.020 0.010 0.005 

1.619 1.519 1.453 1.448 1.452 1.498 1.618 

1.594 1.495 1.450 1.449 1.463 1.515 1.612 

1.565 1.472 1.443 1.444 1.468 1.524 1.607 

1.534 1.448 1.431 1.434 1.467 1.524 1.599 

1.500 1.423 1.413 1.418 1.459 1.516 1.587 

1.464 1.397 1.392 1.398 1.444 1.501 1.569 

1.425 1.368 1.366 1.372 1.423 1.478 1.544 

1.384 1.337 1.336 1.342 1.396 1.447 1.510 

1.340 1.302 1.302 1.309 1.362 1.410 1.466 

1.294 1.263 1.264 1.271 1.323 1.366 1.414 

1.244 1.221 1.221 1,228 1.278 1.316 1.355 

1.192 1.174 1.173 1.181 1.228 1.260 1.289 

1.137 1.123 1.120 1.130 1.173 1.198 1.219 

1,079 1.068 1.063 1.076 1.114 1.131 1.144 

1.018 1.008 1.003 1.017 1.050 1.061 1.067 

0 953 0.944 0.939 0.953 0.982 0.986 0.988 
0.885 0.876 0.872 0.885 0.909 0.909 0.907 

0.814 0.806 0.803 0.812 0.833 0.829 0.825 

0.742 0.733 0.733 0.737 0.754 0.749 0.742 

0.668 0.659 0.661 0.660 0.674 0.668 0.661 

0.593 0.586 0.589 0.583 0.595 0.589 0.582 

0.520 0.513 0.517 0.509 0.519 0.513 0.507 

0.449 0.444 0.446 0.439 0.447 0.442 0.437 

0.382 0.377 0.378 0.374 0.381 0.375 0.371 

0.319 0.315 0.315 0.314 0.320 0.314 0.313 

0.262 0.258 0.257 0.261 0.266 0.260 0.260 

0.212 0.207 0.205 0.213 0.217 0.212 0.214 

0.168 0.162 0.161 0.170 0.174 0.170 0.174 

0.129 0.124 0.123 0.132 0.136 0.135 0.139 

0 095 0.092 0.092 0.099 0.105 0.105 0.110 

0.068 0.066 0.067 0.073 0.078 0.081 0.086 

0.045 0.046 0.048 0.051 0.058 0.061 0.067 

0.029 0.031 0.033 0.036 0.042 0.046 0.051 

0 018 0.020 0.023 0.025 0.031 0.034 0.038 

0.010 0.013 0.015 0.017 0.022 0.025 0.028 

0.006 0.007 0.009 0.012 0.016 0.018 0.021 

0.003 0.004 0.006 0.008 0.011 0.013 0.015 

0.002 0.002 0.003 0.005 0.007 0.010 0.011 

0.001 0.001 0.002 0.003 0.004 0.007 0.008 

0 001 0.000 0.001 0.001 0.003 0.005 0.006 

0.001 0.000 0.000 0.001 0.002 0.003 0.004 

0.001 0.000 0.000 0.000 0.001 0.002 0.003 

0.000 0.000 0.000 0.000 0.001 0.001 0.002 

0.000 0.000 0.000 0.000 0.001 0.001 0.001 

0.000 0.000 0.000 0.000 0.000 0.000 0.001 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 


0.002 

1.848 

1.794 

1.750 

1.712 

1.677 

1.644 

1.610 

1.573 

1.531 

1.483 

1.427 

1.363 

1.290 

1.208 

1.119 

1.025 

0.929 

0.833 

0.738 

0.648 

0.563 

0.484 

0.412 

0.348 

0.291 

0.241 

0.197 

0.160 

0.129 

0.103 

0.081 

0.063 

0.048 

0.037 

0.028 

0.021 

0.015 

0.011 

0.008 

0.005 

0.004 

0.003 

0.002 

0.001 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
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Scaled , dimensionless electron depth dose distributions , < ro / To ) D ( z / ro ). 
Semi -infinite slab case (z = depth ), detector material : water 


z/ro 50.000 20.000 10.000 

5.000 

2.000 

1.000 

0.500 

0.200 

0.100 

0.050 

0.020 

0.010 

0.005 

0.002 

0.000 

1.667 

2.162 

2.452 

2.685 

2.744 

2.666 

2.522 

2.411 

2.310 

2.311 

2.271 

2.347 

2.479 

2.835 

0.025 

1.646 

2.122 

2.392 

2.604 

2.680 

2.616 

2.490 

2.375 

2.317 

2.314 

2.300 

2.372 

2.482 

2.729 

0.050 

1.615 

2.073 

2.328 

2.525 

2.613 

2.559 

2.450 

2.338 

2.309 

2.306 

2.314 

2.382 

2.475 

2.635 

0.075 

1.577 

2.015 

2.262 

2.448 

2.543 

2.496 

2.403 

2.301 

2.290 

2.289 

2.314 

2.378 

2.458 

2.549 

0.100 

1.532 

1.953 

2.193 

2.372 

2.470 

2.429 

2.350 

2.261 

2.260 

2.262 

2.301 

2.361 

2.431 

2.468 

0.125 

1.482 

1.888 

2.123 

2.296 

2.394 

2.358 

2.292 

2.219 

2.223 

2.226 

2.276 

2.331 

2.392 

2.389 

0.150 

1.430 

1.822 

2.051 

2.220 

2.315 

2.285 

2.231 

2.173 

2.179 

2.183 

2.239 

2.290 

2.342 

2.309 

0.175 

1.377 

1.757 

1.978 

2.143 

2.233 

2.210 

2.166 

2.122 

2.131 

2.133 

2.192 

2.238 

2.281 

2.225 

0.200 

1.323 

1.694 

1.905 

2.067 

2.150 

2.133 

2.099 

2.065 

2.076 

2.077 

2.135 

2.176 

2.209 

2.136 

0.225 

1.270 

1.632 

1.832 

1.989 

2.064 

2.053 

2.027 

2.003 

2.014 

2.014 

2.069 

2,105 

2.126 

2.040 

0.250 

1.217 

1.571 

1.760 

1.911 

1.976 

1.970 

1.951 

1.936 

1.946 

1.945 

1.996 

2.024 

2.033 

1 .936 

0.275 

1.164 

1.510 

1.688 

1.832 

1.887 

1.884 

1 .872 

1.861 

1.869 

1.869 

1.914 

1.935 

1 .931 

1.824 

0.300 

1.113 

1.449 

1.617 

1.752 

1.796 

1.795 

1 .788 

1.781 

1.785 

1.788 

1.826 

1.838 

1.821 

1.704 

0.325 

1.063 

1.388 

1.548 

1.671 

1.704 

1.702 

1 .698 

1.693 

1.693 

1.700 

1.732 

1.733 

1.704 

1 . 576 

0.350 

1.014 

1.326 

1.479 

1.588 

1.608 

1.604 

1.603 

1.599 

1.596 

1.606 

1.631 

1.623 

1.583 

1 .442 

0.375 

0.966 

1.264 

1.409 

1.505 

1.510 

1.502 

1.502 

1.498 

1.492 

1.505 

1.524 

1.507 

1 .458 

1.306 

0.400 

0.919 

1.202 

1.339 

1.419 

1.408 

1.397 

1.396 

1.392 

1.385 

1.397 

1.410 

1 .386 

1.331 

1 .171 

0.425 

0.873 

1.140 

1.268 

1.333 

1.303 

1.287 

1.286 

1.280 

1.275 

1.283 

1.290 

1 .263 

1.205 

1.040 

0.450 

0.827 

1.078 

1.196 

1.245 

1.197 

1.175 

1.171 

1.166 

1.162 

1.163 

1.166 

1.138 

1 .080 

0.914 

0.475 

0.782 

1.016 

1.122 

1.154 

1.089 

1.062 

1.055 

1.049 

1.047 

1.041 

1.040 

1.013 

0.958 

0.796 

0.500 

0.737 

0.955 

1.047 

1.061 

0.981 

0.950 

0.937 

0.933 

0.932 

0.919 

0.917 

0.891 

0.842 

0.687 

0.525 

0.692 

0.895 

0.971 

0.965 

0.874 

0.839 

0.821 

0.818 

0.818 

0.802 

0.799 

0.774 

0.732 

0.587 

0.550 

0.649 

0.835 

0.895 

0.868 

0.770 

0.731 

0.709 

0.708 

0.706 

0.690 

0.688 

0.664 

0.629 

0.497 

0.575 

0.605 

0.775 

0.818 

0.771 

0.668 

0.627 

0.603 

0.602 

0.600 

0.587 

0.585 

0.563 

0.534 

0.417 

0.600 

0.563 

0.716 

0.743 

0.675 

0.571 

0.528 

0.504 

0.504 

0.500 

0.493 

0.492 

0.471 

0.448 

0.347 

0.625 

0.522 

0.657 

0.668 

0.583 

0.479 

0.435 

0.415 

0.413 

0.408 

0.409 

0.408 

0.390 

0.371 

0.287 

0.650 

0.482 

0.599 

0.593 

0.496 

0.393 

0.350 

0.336 

0.331 

0.327 

0.333 

0.333 

0.318 

0.304 

0.235 

0.675 

0.443 

0.542 

0.519 

0.415 

0.314 

0.274 

0.266 

0.259 

0.255 

0.265 

0.267 

0.256 

0.246 

0.190 

0.700 

0.405 

0.486 

0.447 

0.340 

0.245 

0.209 

0.205 

0.198 

0.195 

0.207 

0.209 

0.203 

0.196 

0.153 

0.725 

0.369 

0.432 

0.378 

0.273 

0.185 

0.155 

0.152 

0.147 

0.146 

0.156 

0.161 

0.158 

0.154 

0.122 

0.750 

0.335 

0.379 

0.313 

0.214 

0.136 

0.111 

0.108 

0.106 

0.106 

0.115 

0.120 

0.120 

0.120 

0.096 

0.775 

0.302 

0.328 

0.252 

0.163 

0.096 

0.078 

0.073 

0,074 

0.075 

0.082 

0.088 

0.090 

0.093 

0.074 

0.800 

0.271 

0.280 

0.199 

0.120 

0.065 

0.053 

0.047 

0.050 

0.052 

0.057 

0.064 

0.066 

0.071 

0.057 

0.825 

0.242 

0.235 

0.152 

0.085 

0.043 

0.035 

0.029 

0.033 

0.035 

0.039 

0.047 

0.048 

0.053 

0.043 

0.850 

0.215 

0.194 

0.112 

0.057 

0.026 

0.021 

0.017 

0.020 

0.023 

0.027 

0.034 

0.035 

0.039 

0.033 

0.875 

0.189 

0.156 

0.081 

0.037 

0.015 

0.012 

0.010 

0.012 

0.015 

0.018 

0.025 

0.025 

0.029 

0.024 

0.900 

0.166 

0.123 

0.056 

0.022 

0.008 

0.006 

0.006 

0.007 

0.009 

0.012 

0.017 

0.018 

0.021 

0.018 

0.925 

0.144 

0.094 

0.037 

0.012 

0.004 

0.002 

0.003 

0.004 

0.005 

0.008 

0.011 

0.014 

0.015 

0.013 

0.950 

0.123 

0.070 

0.023 

0.006 

0.002 

0.001 

0.002 

0.002 

0.003 

0.005 

0.007 

0.010 

0.011 

0.009 

0.975 

0.105 

0.050 

0.014 

0.003 

0.001 

0.000 

0.002 

0.001 

0.001 

0.003 

0.004 

0.007 

0.008 

0.006 

1.000 

0.088 

0.034 

0.007 

0.001 

0.000 

0.000 

0.002 

0.000 

0.001 

0.001 

0.002 

0.005 

0.005 

0.004 

1.025 

0.073 

0.021 

0.004 

0.000 

0.000 

0.000 

0.003 

0.000 

0.000 

0.001 

0.002 

0.003 

0.004 

0.003 

1.050 

0.059 

0.013 

0.002 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.002 

0.003 

0.002 

1 .075 

0.048 

0.007 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

0.002 

0.001 

1.100 

0.037 

0.004 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

1.125 

0.029 

0.002 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.000 

1.150 

0.021 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.000 

1.175 

0.015 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.000 

1.200 

0.011 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1 .225 

0.007 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.250 

0.005 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
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Scaled, dimensionless electron depth dose distributions, (ro/To)D(z/ro). 
Finite slab case (z = thickness), detector material: water 


z/ro 50.000 20.000 10.000 5.000 2.000 1.000 0.500 0.200 0.100 0.050 


0.000 

1.368 

1.678 

1.816 

1.889 

1.858 

1.759 

1.632 

1.531 

1.465 

1.459 

0.025 

1.350 

1.646 

1.769 

1.832 

1.811 

1.721 

1.607 

1.507 

1 .462 

1 .461 

0.050 

1.324 

1.606 

1.721 

1.776 

1.763 

1.681 

1.578 

1.483 

1 .455 

1 .456 

0.075 

1.292 

1.561 

1.670 

1.720 

1.713 

1.639 

1.547 

1.459 

1.442 

1 .446 

0.100 

1.255 

1.513 

1.618 

1.665 

1.662 

1.595 

1.513 

1.435 

1.425 

1 .430 

0.125 

1.214 

1.462 

1.565 

1.609 

1.609 

1.548 

1.476 

1.408 

1.403 

1.409 

0.150 

1.172 

1.411 

1.511 

1.554 

1.554 

1.500 

1.437 

1.379 

1.377 

1.383 

0.175 

1.128 

1.361 

1.456 

1.498 

1.498 

1.450 

1.395 

1.347 

1.347 

1.353 

0.200 

1.084 

1.311 

1.401 

1.442 

1.440 

1.397 

1.351 

1.312 

1.313 

1.319 

0.225 

1.040 

1.262 

1.346 

1.386 

1.380 

1.343 

1.304 

1.273 

1.274 

1.281 

0.250 

0.996 

1.214 

1.292 

1.329 

1,320 

1.287 

1.254 

1.230 

1 .230 

1.238 

0.275 

0.953 

1.165 

1.238 

1.272 

1.258 

1.229 

1.202 

1.183 

1.182 

1.191 

0.300 

0.910 

1.117 

1.184 

1.214 

1.196 

1.169 

1.147 

1.132 

1.129 

1.139 

0.325 

0.869 

1.068 

1.131 

1.156 

1.132 

1.107 

1.088 

1.076 

1.072 

1.084 

0.350 

0.829 

1.019 

1.078 

1.096 

1.067 

1.043 

1.026 

1.016 

1.011 

1.025 

0.375 

0.789 

0.970 

1.025 

1.036 

0.999 

0.976 

0.961 

0.951 

0.946 

0.960 

0.400 

0.750 

0.921 

0.972 

0.975 

0.930 

0.906 

0.892 

0.883 

0.879 

0.891 

0.425 

0.711 

0.872 

0.918 

0.912 

0.859 

0.834 

0.821 

0.812 

0.810 

0.819 

0.450 

0.673 

0.823 

0.863 

0.849 

0.787 

0.761 

0.748 

0.739 

0.739 

0-743 

0.475 

0.636 

0.774 

0.807 

0.784 

0.714 

0.686 

0,673 

0.664 

0.666 

0.665 

0.500 

0.598 

0.726 

0.751 

0.718 

0.642 

0.612 

0.598 

0.590 

0.594 

0.588 

0.525 

0.561 

0.678 

0.694 

0.651 

0.571 

0.540 

0.524 

0.517 

0.521 

0.513 

0.550 

0.525 

0.631 

0.637 

0.584 

0.501 

0.470 

0.453 

0.447 

0.449 

0.442 

0.575 

0.489 

0.584 

0.580 

0.518 

0.435 

0.402 

0.385 

0.380 

0.381 

0.377 

0.600 

0.454 

0.537 

0.524 

0.453 

0.370 

0.338 

0.322 

0.318 

0.317 

0.317 

0.625 

0.420 

0.491 

0.469 

0.390 

0.310 

0.278 

0.264 

0.260 

0.259 

0.263 

0.650 

0.387 

0.446 

0.415 

0.331 

0.254 

0.223 

0.214 

0.209 

0.207 

0.214 

0.675 

0.355 

0.402 

0.361 

0.276 

0.203 

0.175 

0.169 

0.163 

0.162 

0.171 

0.700 

0.324 

0.359 

0.310 

0.226 

0.158 

0.133 

0.130 

0.125 

0.124 

0.133 

0.725 

0.295 

0.317 

0.261 

0.181 

0.119 

0.099 

0.096 

0.093 

0.093 

0.100 

0.750 

0.267 

0.277 

0.215 

0.141 

0.087 

0.072 

0.068 

0.067 

0.068 

0.073 

0.775 

0.241 

0.239 

0.173 

0.107 

0.062 

0.050 

0.046 

0.047 

0.048 

0,052 

0.800 

0.215 

0.203 

0.135 

0.079 

0.042 

0.034 

0.029 

0.031 

0.034 

0.036 

0.825 

0.192 

0.170 

0.103 

0.055 

0.028 

0.022 

0.018 

0.020 

0.023 

0.025 

0.850 

0.170 

0.139 

0.076 

0.037 

0.017 

0.013 

0.011 

0.013 

0.015 

0.017 

0.875 

0.149 

0.112 

0.055 

0.024 

0.010 

0.007 

0.006 

0.007 

0.009 

0.012 

0.900 

0.130 

0.087 

0.038 

0.014 

0.005 

0.004 

0.003 

0.004 

0.006 

0.008 

0.925 

0.112 

0.066 

0.025 

0.008 

0.003 

0.002 

0.002 

0.002 

0.003 

0.005 

0.950 

0.096 

0.049 

0.016 

0.004 

0.001 

0.001 

0.001 

0.001 

0.002 

0.003 

0.975 

0.081 

0.035 

0.009 

0.002 

0.001 

0.000 

0.001 

0.000 

0.001 

0.001 

1.000 

0.068 

0.023 

0.005 

0.001 

0.000 

0.000 

0.001 

0.000 

0.000 

0.001 

1.025 

0.056 

0.015 

0.003 

0.000 

0.000 

0.000 

0.001 

0.000 

0.000 

0.000 

1.050 

0.045 

0.009 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.075 

0.036 

0.005 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.100 

0.028 

0.003 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.125 

0.022 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.150 

0.016 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.175 

0.012 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.200 

0.008 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.225 

0.005 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.250 

0.004 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.020 

0.010 

0.005 

1.464 

1.510 

1.631 

1.475 

1.527 

1.625 

1.480 

1.536 

1.619 

1.479 

1.536 

1.611 

1.471 

1.528 

1.599 

1.456 

1.512 

1.581 

1.435 

1.489 

1.556 

1.407 

1.458 

1.522 

1.373 

1.421 

1.478 

1.334 

1.377 

1.425 

1.288 

1.326 
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BremsstrahLung depth dose distributions, D(z), HeV cm2/g. 
Semi-infinite slab case (z = depth), detector material: graphite 
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Bremsst rah lung depth dose distributions, 0 ( 2 ), MeV cm 2 /g. 
Semi-infinite slab case (z * depth), detector material: b 


o 

o 

o 


K>NtN^>±ir*»Amu>'or^oooN#ooooooooooooooooooooooooooooooooooo 

OOOOOOOOOOOr-^-OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 
liiWLULLIUJUJIiJLLIUJUiUJUJUJUJlijUJUIliJlijIlJUJliJUJUfllJUIUJUIUJUJUJUJUIUJUIUJUJUJ 
‘ - — “ — — — — — — ~~”“000000000000000000000000 

= = 000000000000000 

000000000000000 


1 I 1 II I II I 1 1 i II I III 1 1 1 1 1 1 HI 111 

ipjo5'OoS»-(m.-, .- _ — — — — — _ — 

OC 0 O^-<>^’OO^ 4 'N-* 4 , O^OOOOOOOOOOOOOg 


lN.fOOOOOOOOOOOOO< 


S AJ p 

os,,. _ _ 

OK>M*-O 0 »mO 0 sO«-vfOOOOOOOOOOOOO 


_ O O 1 

5 S § § ! 


T-v-v-^-O'tnfSlw-fVICMIMMNtOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

fMfOKlfOK>^-t^<fi^'OOOC\JOOOOOOOOOOOOOOOOOOOOOOppppppppppppp 

000000 oooooo*— oooooooooopoppppooooooppppopppppppp 


+ + + + + + + + + + + + + + + + + + 


| |U 111 111 in in tn ni hi ii« in 111 ^ »i 111 UJ ill UJ lii liJ Ui UJ dl til ill til lil 

NW' 0 »*' 0 ifl 5 (n> 3 N^oooo 5 ooooggooooo 6 


+ + + + + 


+ + + + + 


+ + + + 

'll hi III Ifl 111 

OSOOOOOOO — _ - _ _ 

w^^o^o^ojin^^CKirvoooooooooooQQQOoooooooooooobdOoOg 

od**— 'OCvJOOO*— OOlAN-OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


iAf\J^tNtrO«- 0 «J' 0 ' 0»-'-000000000000000000000000000000000000 
MNNNNWWfOK>^in^S«OONOOOOOOOOOOOOQOOPOOOOOOOOOOOOOO| 

oooooooooooooo*— np- poopoppppppopoopoooooooooooooot 


|^^^^Oi^}M^T-KlstN«-0«-lAOOOOOOOOOOOOOOOOl 


>0000000000 


' 9 °§S 8 


T-NrgNNrjrjMw^^irt^'OSNNoofflc^o^iNjooooooooooopoogoooL 

oooooooooo©oooooooooo*-*-*-ppoppp©©©©©pppopoooppi^ 

ILJUJUJLiJliJUJIlJUiUJUJkiJUJlliUJliJIliLiJUJUjUiUJUJUJUJUIlilUiUlUJUiUlUJliiUJUJIUUJUJUjUJUUUiUJUlUJ 

iSoJsfNS^NQNSSPo^inO'r-stMin^OOOOOOOOOOQQgOOOOQCOOOOQ 

► MS-ini-So.<Mm^«'Oop>ou^£-MeO'Of\J : £S.£OOOOOoooooopOOOopOooooOO 

S« 0 lAOOO< 4 >tNtiK)otOlA^' 0 S^N( 0 OOOOOOOOOOOOOOOOOOOOOOOO 


UJ UJ I 
28! 


H-*-AJAJAI«-S-K|NO«-Klin*-ONlAAJMKI — K»0 nn4AJOOOOOOO©©OOOOOOOO©O©©©O© 


OfMNCJNNNNWMvt'tlAinin^^^^^^^NSNggg&CKCtgKOOr-OPOOO 

oooooooooooooooooOOOOooooooooooot-»-^-ooooo 

+ « I I I I I I I I I I I I I 1 I I II 1111111111+ + + + + 


ill iii m iii 111 til 111 til tii UJ 1 

- ■ - - — o o 0 o 0 < 

o O O o o 1 

O O O O O I 


OOOOOO < 

+ + + + ♦ + + ♦ 


AJAJAJAJAJAJAJAJAJAJK)Kt* 4 lAlAlAin£ini 

OOOOOOOOOOOOOOOOOOOl 


I N N *- 00 in *- CO | 


i •- CO *4 CM *- I 


I*-KIOOOOOOO< 


SNSSSSOOflQOOeOO'CM 

00000000000©' 


LULULUUJUJUJIUUJLUUIIUUJ Ui UJ lil UJ UJ UJ UJ UJ UJ UJ LLI Iii UJ UJ UJ 111 LLI UJ Ui UJ 

M(M^OflOin-^OtAlA'^N« 0 ' 0 'Oin$‘SOrS^W'C^inS'OstS<\JN 
*- O "© O ' AJ ->4 O ' 


NNvt OCOtnvtOlA 
l«^^>OMSONOO 




» O O O •“ *- 


_ j cm ki 

1 «S 53 Si ^ S 


o 

o 

CM 

o 




UJ UI 111 UI IU UJ Ui 111 111 111 111 111 111 

<\ic>rvi' 00 *o« 4 ’tn<*>Q*-'!Oro 
ONO'«ninM«-cOf-M^ e 5 o^ 


OOOOOOOOOOOOOOO 

1 1 • 1 1 1 1 1 I I 1 « I « I 

uj ui ui uj ui uj uj uj ui uj uj ui Ui uj ui 

I- 1- in O «— -v* si ift tfl V s 'O O o 'O * 4 “ 

OOO'ONinCO'OOONNNfON 

<M*-Kicoooco*-AJiniAflOAjooK.K> 


m >4 k> aj *- s- 

gggggg 

I I I I I I 

UJ UJ UJ UJ UJ UJ 

o >5 o k» CO »n 
r- 4 in S nj $> 
Mind"t '00 

in in in in in in 
OOOOOO 




s- n. s- s- 1 
o O O o O l 


i-»-in'Ol 

C 0 N.*-int\J< 

4 «- o in oo 1 


co 00 eg 
» o o 0 

1 I I 
1 UJ UJ UJ 
> 4 S- so 

■ co in t- 

1 in Os o 


k> aj 1 - s- *4- 

sssss 

11(11 
III III 111 111 111 

cmcocmcm*- 
co <V NO •- K> 
in in S- ai Al 


inr*»-»-i-r-»-»-NNNO» - 4 f\jr-co'Oinin 4 fnnJ*-^« 0 'Oi 



I O O O O I 


NlAMNf 




UJ uj 111 u j lii iii h i iii in in 

msmomOn Sjnsn 

gOOOjr 4 'Opg^in 


ill ill 111 111 ill 111 lil ill I 

0 ininK>KlO 45 <Mi 

njin 0 sin 4 f'J 4 'O' 


> K K5 <0 4 to $ 


fO 
4 

NorM«- 4 Ki<MCMCM-r~*-*-A-’Om 4 KKinini*-*— 

I 

Ui 


f- (VJ 
O O r- S >0 


UJ UJ UJ 

k» o k> 
K> jo 4 
«- sO N 


S- S» S» S- S« 
00000 

in s» «— © 

4 r* 4 *" »- 


o 

o 

o 


AJ K> K> 

000 


- IS 


rvi NO 
ki *— 
ow^o 


KI AJ AJ Al l 
O O O O ( 

sg£g 

eo 4 >o 4 

4 0 f-W 


1 n m nj nj 
0000 


Al CM KI K> } 
O O O O < 


>k> 4444444 ' 

OOOOOOOOi 


«- S- <0 4 

in _ 

o o 


r\j aj *- *- 


4 in 


UJ UJ UJ UJ 

W in in in 4 <o O' -o 
* in 00 w n 

’O AJ Kl OO 


4 in Np 4 1 
sO O 'Of 


UJ Ui 


43 in 
aj «- 


m 111 m m m in Ui Ui 
S 4 inmoin 5 N 
'OOt-'OCO&'4S 


g s s * m x m sf £ s 

■i-«ognjs^s 
iNW 40 ssS 6 'fn 

■ 0 > S in 4 w N nj 


in in 4 
m 43 cm 
in NO 


ONin 4 w 

g g g g g 

till* 

UJ UJ UJ UJ UJ 
1- 4 S (> 4 
OrtO^N 
N 4 0"0 n 


AJKIKIAIAIAIAJAIAJAIAJAJAIAIAJAJAJ 

OOOOOOOOOOOOOOOOO 


1 -sO in 4 4 MNNI 


*-*-*-*-«n 04 K»AI 


CM fM I 

O O 1 


;33 


$£3 

AJ 4 C> 

NON. 


III III III 111 111 III III III III 111 111 111 

0 £ j\j fM in * 

oo»-S 3 S 


UI W Ml IU 

oin^sf 


UJ UJ 

S- in 

KS 83 


CM PA 

o «- 

KI O 


III 111 III HI 111 111 111 111 

<oooamin*~njfM 

4 O'S'ONSC 0 M 
Or- -ooinN^o 


o 

o 

o 

in 


8 

© 


o 

o 

o 


o 

o 

o 


1 



"p 11 1 111 iii m 111 m 
4 « ^ m 4 4 «0 
MO4NC0W»- 
O 0 '«-ina» 0 ' 

•Tv in •- es S<Mft 4 w 

AJAJAJAIAIKIKIKIK* 

00000000 


oO'^NinwMini 

nO4K>0O46sC0&s 


0000 

« I I 
I UJ UJ UJ 
> ^ fM fM 
140 'S 


000 

I I I 

UJ UJ UJ 
4 « 4 

0 *- *- 

'OOM 


jeggss 

O N S O O 
KI Al fM w- *- 


III III III 111 III 

mONi -4 

AJ «“ 00 O NO 

00 4 0 co in 


in in < 

O O 1 

I I 


UJ UJ UJ 

■ 3 


8 $; 


!3 


AINAI«-«-OS'0'0»Ainin4MMfMA l !Ni 


m iii in ui 1^1 

si 43 cm in 
o o« o aj in 

<04 4KlAi 

33333 

sags ' 
3fie« 

si 43 in 4 


00000000 


uj 111 m uj uj uj uj u» 

4sO sOO^AJKIKJ 
'ONinOO»-OM 
4sO ScOK-N'O*- 

1 I 111(11 

4 4 4 4 ‘4 *4 Kl K> 


I UJ UJ UJ 

1 *- 4 po 

IWKlk 
■ mjOf 


K 

CM AJ CM AJ CM 


008 $ 

SZZ 


UJ UJ UI UJ UJ UJ UJ 1 

■ ‘ £ 33 ! 


rfj Q »* N s o I 

CM >0 AJ *- C* «- ( 


I 'O CM *— <> 

1 *- o o cs 

■ o si 


S'Omin 4 MK>K) 


NN (\J r* I- f- I- T- > 

OOOOOOOOI 
I I I I I I I I 

III 111 III III ill III 111 III I 

f 4044 'OulCOf 
incoocMOvfinAJl 

r-SKior 


If-I-I-O 


00 4 »- 
I- NO 

o in o 


I AJ AJ AJ 

1000 

I I I 

UJ UJ UJ 

in -4 
M 00 O' 
Kl AJ 


AJ AJ AJ AJ AJ I 

O O O O O 1 

I I 1 I I 

111 111 II I III UI 

>0 in cvj sO in 

S- S- NO AJ 


CM K> K 

S- 0 K> 
0"04 


O CO 00 o 
AJ On S- m 


s- s. «0 00 0 I 


■ O' «o eo s> >o 


in 0 4 o 'O 1 

tnNi 44 MMNNNAJ*-*-»- 


OOOOOOOOOOOOOOOOOOOOOOOOOOOO 


UJ UJ UJ 
S 4 4 


eo >4 in 00 


UJ Ui UJ UJ 

cow 

in On 

0»-N4in'0 


i-Kl(MOt>kiNOb^' 04 O'fi 0 *-CVJin 0 "Qin, 
C 0 OAJ' 0 «M' 0 «fr 6 '(MM 0 ' 04 »-C 0 inKi»“ 0 ' 


g s g s; g s m 

0 m •- O' s- no in 

00 sO m Kl AJ •— O 


iOSSNKNSSeetteO'«-<- *-r->-^>-AJAJ AJ A! WWWWWW«WWWAJNNNf-^c»-(-»-»-»- 


nO in in 

000 


1 Kl AJ AJ AJ 1 

© O O o < 


8§i 


8333! 

88888S88S8SS!§8i 


I o o o o o o 

I t 

I UJ UJ 

o o 

I o o 

«-*“Aim*-Aiin*-AJin»-Ajm*-w-AiK>' 4 in 


•-*-00000000 
oooooooooo 
* + + 


o o 
o o 


«*• + + + + 


00000000000 
4 > + + + + + + + + + + 

|y UJ UJ UJ ^ UJ — 


1 1 r v liit llllovfooii 

NO m AJlON 3 'inNOr^OOON*-*-»-*-AJAJAJAJ 


in o in o in © in < 
AJ in K O AJ m K < 


0000000 
+ + + + + + + 
UI UJ UJ UJ UJ UJ UJ 

- ~ o in 




67 


S. 00 E 411 9 . 599 E -02 1 . 428 E -02 2 . 674 E -03 4 . 096 E 



J Ui kli UI UJ I 
> 0 * 000 ' 

J in «- M> *- I 


I N «0 O 

> o o 

| Ui Ui ill Ui 
I st S CO O' 
» N- O •£ 
' OfKlO 


5338 ? 

j m uj ui ui 

iSSK 

> CM «0 in in 

> d 


>00004 


o © o o < 
o o o o 
4 + 4 + 

I UJ UJ UJ UJ 

i o © o © 

■ o o o o 
i o O o O 

' o o o o 

J O © © © 

■ o o o © 

4 4 4 4 
i UJ Ui UJ UJ 

> © o O O 

> S © o o 

> o o o o 

s o o o © 

.cooon 


oooo 

o o o o 

4 4 4 4 
Ui UJ UJ UJ 

o © o © 
o © © o 
o © © o 


o o o o 

© o o © 

4 4 4 4 
UI UI UJ UJ 

o © © © 
oooo 
o © © o 


0 0 0 0 4 
©0004 
4 4 4 4 
UJ UJ UJ UJ I 
o o © O I 
© O O O ' 
©0004 


© o o o 
o o o o 

4 4 4 4 

Ui UJ Ui UJ 

©So© 
©So© 
o © o © 




^inN©U>N*^fNJ0'«“OO 


rKIWNNI 

j o o o o 

III* 

i ui uj uj Ui 

r o Q *- ^ 

> cm od to 


’ 55 55 5 

i o o o © < 

« i i i 

i UJ UJ UI Ui 1 

> in cm in o i 

> «- *Q CM >» ' 
unco^W' 

r -* k> ki tn i 

>00004 

555S33: 


f ^ K> W M I 
>00004 

{ £ $ 8 S i 

1 >0 •- o *4* | 
> l/UA 4 lA i 


issssji 

l^tnSS' 


o o o c 

1 UJ Ui UI UJ l 

!SSRgf 

■ 'O Kl 4 ’ 

J NO «- CM ** t 

J 44 MWI 

> © © O O ( 

I I I I 

j UJ ui IIJ UI I 

} ia 4 in O' i 
KI V* -4 £| 
i o in 4 n I 

-kI'O^k!- 

> 4 W H W I 
>00004 
I I I ♦ I 
Li LU UI UJ UJ 

>»-n 4 §i 
UCMQ MO 1 
rW'Sfor' 
• ■ « • • 

- m *- m in i 


i m ui uj UJ i 
5 K *- CM CM < 
! r- CO JO ^ « 

* k> m n- < 

• • ■ • • 
JlftO*f-f4>> 

53388 ! 

iiit 

j in u i ui ui i 

JNM»-N4 
> O 90 4 00 i 
• • • • * 

$ 3388 ! 

i » i i i 

u Hi UJ UJ UJ I 

KtSsSI 

'.cOflOm*-' 


18333 

I 8888 


I N O in N 

- K. CM « *4 

* «— pd "Jr CM 

>33 83 

i«ii 
J UJ UJ UJ Ui 
> K> fM JM 
r in -4 o cm 

* 4 in in m 


0N«-04 
»- > i- 4 ( 

>o K- N- N- < 
0 0 0 0 4 

M tt. -2 M ' 
S (X (M O I 


O O O © 

o © o o 

4 4 4 4 
UI UI UJ UJ 
OOOO 

© © © o 
o © © © 

dodo 
« co oo o 


4 m in in 'O 

> o © o o 


>o o *o >o 

o © © © 


IKSScM 

i T- to O CM 
I *- 40 tO O 


I CM K> PO 4 
> O © O O 


lOi-Op! 
I O O CM hw 

iKI'OMO 

r CM «- *- 

’ in in m m 

»oooo 


£ 3 « p 

S CM C>> CO 

in n co 


o o o o 
© © © © 
4 4 4 4 
UJ UJ UJ UJ 

8 0 0 0 
o © o 
o o o o 

oooo 

o o o o 
o o o o 

4 4 4 4 
LU UJ UJ UJ 
O © © © 

§ o o o 

o © © 

o o o o 

11*4 
UJ UJ UJ UJ 

vSS So 

K © o o 

CM CM OO O 
O' -4 CM O 

'ONNS 

© o © o 

I I I I I 

J Ui UJ UJ UJ 

5 <? eS ol 


o © © © < 
o © o o < 

4 4 4 4 
Ui UJ UJ Ui I 
0 0 0 0 4 

©0004 
0 0 0 0 4 


lOOOOOOOOOOOOO 
lOOOOOOOOOOOOO 
. + + + 4444444444 
lUJUJUJUJUJUJUiUJUJUJUJUJUJ 
OOOOOOOOOOOOO 
lOOOOOOOOOOOOO 
>0000000000000 
iooooooooooooo 

>0000000000000 
SoooooooooOoo 
? + + 4 4 4 4 44 44 444 
j LU UJ UJ UJ UJ Ui Ui Ui UJ UJ UJ UJ Ui 
>0000000000005 
50000000000000 
50000000000000 


O O OO- 
OO O O < 
4 4 4 4 


S O o o 

??? 

UJ UJ Ui UJ 

oooo 

oooo 

oooo 


SooS! 
11*1 
UJ UJ UJ UJ I 

nwPo 

*— "O O <3 1 

<r— Kl CO O 1 


I UJ UJ UJ UJ I 

j w- K> © i 

r in to (M cm 4 

r CM O' CO 

- OO in "4 CM - 


in in in m 

oooo 

iiii 

Ui UJ UJ UJ 
CO "4 *" N- 
o O' o T- 
O "4 O 


8333 

Ui ui uj Ui 
in ^ 'O cm 
m cm k» O' 
oo co Ki co 


S NNM 

0 0 0 4 
till 
Ui UJ Ui UJ I 

•-ON.*"' 


8 8 S 8 8 8 8 © o © © © © © © 

OOOOOOOOOOOOOOO 

ooooooppoopoopp 
OOOOOOOOOOOOOOO 
+ 44444444444444 

ujwujujujujuiujujujwwwujuj 
©OOOOOOOOOOOOO© 

S OOQOOOOQOOOOOO 

©oooooooo© © O © O 

OOOOOOOOOOOOOOO 

g OOOOOOQOOOOOOO 

g|8o|of ? oooooo 

UIUJUJUJUJUJUIUJLMUJLMUJUJUJUJ 

f ooooooooooooop 

OOQOOOOOOOOOQ© 

OOOOOOOOOOOOOO 

OOOOOOOOOOOOOOO 

^-CMOOOOOOOOOOOOO 

7T?????f ??????? 

SSSooooooooppop 

OOOOOOOOOOOOOOO 

ddooooooooooooo 
.909fl90 90CMM>0'00000«-*- 
JOoSoOOOO*— ^“*“ *“*— *”*” 


lUJUJUJUJujuiuJUJwuiutuiH - 
istQ'90O''J , O'WW^in^pK) 

-5»-'0«0MWNOO^^in*0 

J^»-'OK>fM*r*OOmK>*-^*N.'# 

.hw^r^h-cgcococooocococo^ 

>0000000000000 

llllllllllll' 

i UJ Ui UJ Ui Ui UJ UJ UJ UJ Ui at UJ Ui 
JSi-MMMNNSMMOMKJ 
>tncM»ncMin^^pp'0<Mrjfn 

rN'OCOK>in&'O^NO"^oK| 

\ Kl CM •— O <0 AW (M »■ ^-^-N- 

53333333oooooo 

{ g a g “ a s i s w s s s 
SsfeafcfeKsiSRRSa 

*in>4K>cM^-"— ON-m^cncM 

38338833333333 

LilllUJUiUJUiUJUJUiUJUJUJUiUi 

fin'0^oog0'^ocvi«0'0«*“ 

5o0'K>P'K5in^C0'^^Ki^'0 

f S CM N ' 4 ’ K> in O' o pn 

tKICMCM*-*— ON.'O^'pnpnCM 

*'4’'4 , sf-^*/^ininin£inin£in 

^OOOOOOOOOOOOO 

I I I ■ 1 I I I ■ I * < 1 1 

UUJUJUJUJUJliJUJUiUJUJUJUJUi 

nsfOM'C^Min'O'OCON^J* 

sS^riWr-OinnJSNO^N 

nON'#*'<>M^90COO'#*OlA 

N J < \ 3 ^ T I f J(>Codin'»^K»NCM 

38888883333333 

iiWSffSSSjiiSiijSSSi 

8 8 1C 7, s; S 8 S 2 ii S ^ 5 § 
»■•«••••*•••* * 
^ N( . t . i - r .^flON>oinin'tio 

83888888888888 

ni-N'#mNO*-OlMOMO'<> 


UJ UI UJ UJ 
vj O M Kl 


N-O'OinCM 
<> r- 'O 90 N in N o 

ir^*-'OK1MT'Win 


J CM CM K> KJ 

> o o o o 

mn 

> xt CM m CM 


3338 

IIII 

UJ UJ UJ UJ 

SSoS 

co in cm cO 


I K> K» Kl K» I 

>00004 
I I I ! 

j ui UJ UJ UI 

j O' o m cm 
. N* O' nj I 
\ o in o oo ' 

iscods 

1 to K> KJ pn 

5 0 0 0 0 
• I I I 
J |JJ UJ UJ jJJ 

3SS73 


I UJ UJ UJ UJ 
r in CM K> in 
i otniMvO 
IKlO"tS 

> s! s! od cd 

> PO K> PO CM 
5 0 0 0 0 

till 
J UJ UJ Ui UJ 
iSMKI'O 

f sn com 


Jill 

I UJ UJ UJ UI ! 
I'OP'O'vtf 
iinojinO't 
i &. *0 in *- < 

! to ^ d s 4 < 

i to to to po p 

l o o o © < 

llll 

i UJ UJ UJ UJ I 

. in *- 'O in ( 

INM'J*- 

> >4 O' to *1 < 
i cd d in to * 
1 to to to 50 1 

>00004 

csisar 

j CO O' O' O' 1 

J CM CM CM CM 

5 0 0 0 0 

I I I I I 

J UJ UJ Ui Ui 

-5 F- in *- nj 


1 in in in m 1 

I o o © o < 

lll> 

I UI UJ UJ UJ I 

1 to to m o * 

I KI Nt N St | 

► ONCO'il 

; nI uw to < 

53333; 

I I I I 
J Ui UJ UJ UJ 

MMSO^I 

s m in o 00 1 

- « to *- N . 1 

t r\J CM CM *- 


mmm'O 

oooo 

llll 
UJ UJ UJ UJ 

t-o 

tO CO QO CM 
O' O' U-l 

CM *— *- CN 


3333; 

llll 

UJ UJ UJ UJ I 

■— O' to m ■ 

t ir— CM vf 
•— O CM 1 


IK Ui Ui IH 


to to PO to 

oooo 


■ « m 

13333 

> m N. ^ m 

I ^ to to <M 

> to to to to 

>0000 


1 m <n in in 1 

>00004 

:F:S3C! 

i >t to to CM I 

f >1 vt 't 

>0000 


-o <> N- © I 
O' 'O ** PO < 


t- in <0 O' 


UJ UJ Ui UJ 
K> *“ CM 'O 
'ON'ON 
S'ONO 


3333; 

llll 
UJ UJ UI UJ 
m r- N O ! 
SK«-4M 
CM O O CM 


CM CM CM CM 

oooo 

llll 

UJ UJ UJ UJ 
CM O' 

o in O o 
m in m in 


CM CM CM PO ! 

oooo 
1*11 
UJ UJ UJ UJ 

«— •- in 'O 
vj- PO CM O 
in po *“ cm 


UJ UJ Ui Ui I 
oNroffli 
«- in K* in I 


5 PO PO PO CM 
5 0 0 0 0 


J CM CM CM CM 

> © © © 0 

iKSies 

1SKS5 


CM CM CM CM 

oooo 


0 O* in *- 

xtmKO 


CM CM CM CM 

oooo 
1*11 
UJ UJ UJ Ui 

m « o *- 
NK>*-N 
cm m >0 po 


CM CM CM CM 1 
o O O o 4 
llll 
UJ UI |JJ |XI I 

OCOi-O I 

oS'tCMi 


I to CM CM CM 
> 000 © 

i UJ UJ UJ Ui 

> PO CK ^ PO 

> o o coto 

1 N 0 *-m 

5 00 r ^ r 

> CM CM CM CM 

> 000 © 

llll 

J Ui UJ Ui UJ 

583§fc 

r cm to 'O 'O 


CM CM CM CM 

oooo 

UJ UJ Ui UJ 
'O O' st 90 
O' CM *- N- 
o m O in 


CM CM CM ni 
oooo 

III* 

Ui UI UJ UJ 
CM PO O' PO 

>t to 'O *- 

*-'0090 


fM CM CM CM 

000 © 

* 1 I I 

UJ UI UJ UJ 
© CM in •“ 

to o 50 fr 

s* m to to 


CM CM CM CM I 

0 0 0 0 4 

sfjkikwi 

in © *- o < 
'O >0 PO «0 


j* _ r\j in f- N.%»mN»O**0'CMOK>^Q4 

SiftS'PoS'SoN'OO'tO'ONCOin 

^^dddflONN'Oinin'*'#POK>NCM 

80000000000000000 

S^Soino^niO'N'tniOcO'Oin^ 


I'ON90> 


CM CM CM CM 

oooo 
o o o S 


oooo! 

ass{»!i 

mOOK) 
NO N't 


vt m -o 1 
'O o to 


iSOKJ*- 

i in <o 00 m 1 

j tn tn to k> 1 


I PO CM CM CM 

>0000 

till 

i UJ Ui UJ Ui 

>0000 

>0000 


oooo 

issi 


J UJ UJ UI 1 

> o o o * 


;§§§§ 
4 4 4 4 
J Ui UJ Ui UJ 
>0000 
> o m o o 


0 0 0 0 4 
0 0 0 0 4 
4 4 4 4 
uj ui uj uj 1 

OOOO' 

OOOO' 


Kdinind^POKlCMCMCMCMCM*- — *-*- 

000000000000040000 

;SR2J«588 8S«9[KS583 

>00000000000000000 

J^uuuwaiwujuiuiujujujuj^uju 

llaseiasicgiqsegaseg 

iI^^^^fMfMCMfMPOPnpnpn'<r>J , >t'^»n 


68 



(M 

O 

O 


^ ^ ^ ^ ^ ^ 
o o o o o o o 


o 

o 


o 

CM 

o 


o 

o 

CM 


1 - 

u 

> d 

4> *- 

x | 

^ L 
N O 

N-* «J 

° s 

4-> ^ 

t-a 

<n 

■— ii 

■o 

M 

0) %/ 
(0 

•8 8 
« 

x: u 

li 

VI 

w 

ss 

-S£ 


£S 

CD V) 


in^seoostoo 

oooo«-*-oo 


issi 


<r o i 


. - o ki «- in o o 

If sJONt Kj|JO 


CM Kl Kl 
O O O 


Kl Kl Kl Kl 

o o o o 


, 0 >t NKI 


sasss^oS 

i i » • • • •¥ ♦ 

i uj lii iy m m ui u i m 
^^FZrvjvJvQ OO 

lA N* 3 N- N- r* 

CM A CO >0 ■>* 



KJSS 


S m m m tn m uj uj 


Kl 

_ . , K> ^ _ 

Kl 'O H) f N K 10 

oo33oo33 

i i i i i i i i 

mmiumuiuiUJUJiumuJUJ 

f MKf W^OiriMSM 


Edges 


A CM CM Kl Kl Kl AJ 

I CM CM CM CM 


111 UI UJ UJ 

a *— a y) 

n» «0 O CM 
nC f 't N 


O CM CM 
O O O 

+ • i 

UJ UI UJ 

A Kl CM 
K 1 CM CM Kl A 'O A 

CM CM CM CM CM CM CM 

O O O O O O O 

UJ UJ UJ 

m <> oo 
ki a- 
AJ ** A 

CM CM 

CM CM CM 
O O O 

» i i 

UJ UJ UJ 

IA Q © 

^0 Kl *0 
KINS 


KI'OCMOCMKIKirO 
f >#KI^O'OMN 

f >t o« <u in »- ki »- f 

iNjcMKiKi^Ntmin 

oooooooo 


UJUJUJUJUJU1UJUJ 

S tVJ f CO N «- N 
Kl N- CM CM CM CO 
On^O' 4 -OcM'O^ 


Klf'CfMf'CCMff 

CMCMCMCMKI^f^^ 
OOOOOOOO 

ss , 

NO KS IA jr - 

<2 O Kl (M (M in »- 

KI>C Klf CMIM f f 
CMCMCMCMCMKIgg 


UJ UJ UJ UJ 

R lA ^ vt 
KIvCKI 
SO K- 00 CM 

CM CM CM Kl 

CM CM CM CSJ 
OOOOOOOOOO 


JCS 

00 o 


ss 

23 ! 


r - - J ’Nir wr i m 

I <N g> >» O Kl IA AJ 


"C ( 0>'00 
(\j f f f N CM CM CM Kl Kl PO f CM UI 


CM CM CM 
O O O 


CM CM CM CM 
O O O O 


CM CM CM CM CM C\J CM Kl 
OOOOOOOO 


CM i 
IA 1 
^ ■ 


Is 


UJ UJ UJ «»■ »n m m in |j| Uj UJ UI 

-S.o^SjjjgKggaiC 

f NIA'OSNOCM 


A AJ Kl . . 
in 'O K O 


fffffffNN(MC\J(MnJ'''J 


CM CM CM CM CM CM CM 
O O O O O O O 


CM CM CM CM CM CM CM CM 
OOOOOOOO 


UJUJUIUJUJUJUJUJUJUiUJUJUJUJUJ 

«S^T-C 5 ^-^-Kl 3 « 3 rOfMf^ 


o 

o 

o 


o 

IA 


o 

o 

o 


IA CM 

<0 N* W W — - 

A AJ AJ A A- <A 


CM CM CM CM CM CM CM 

o o o o o o o 


CM CM CM CM CM CM CM f 


CM CM CM CM CM CM CM CM 
OOOOOOOO 


|K-Nf UI 


UJ UJ _ 

Kl 3 ) ^ . - 

OO IA Kl K- N- j- IA 
N ^ IA N 0 » 


j^i |AJ UJ UJ UI III UJ UI 
^AAA'OmSa'O 


CM 4 ) *Q CM A O 
CM <> Kl O 'O IA 



oooooo SSoooS 
+ + + ♦♦ + + ♦ + ♦ + + 
UJUJlilUJUJUJUJUJUJUJUJUJ 

oooooooooooo 
§80080888 
oooooooooooo 

888080800808 

" + + ♦ t4 + tt + + + 
UJUJUJUJUJUJUJUJUJUJUJU 1 
©OQOPPQPpOOO 

§08 


0000088 
0000000 

oooooooooooo 

ssggg 8888 oo§ 
v -+ + + + * + + + 
ujuiuiujujyjujuj 
000000000 
000000000 
000000000 


oo§oSo§oo§oo 
+ + + + ♦+ + > + + + + 
UJUJUJUJUJUIUJUJUJ 

g o o o o o 

© 

oooooooooooo 

ggSSSSSeggff 

J-Soi^t'Jjigooo 

Ki'O'O'CiAineoOoooo 

Klf (O'* C'i'Of 'O 00 OO 


000000000 

OOOOOOOOO 

+ + + + T + T 

• •• ... UJ UJ UJ UJ 

gg?° 

o o 

oddddoo 

§088088 
+ + + + + + + 

gggggig 

0000000 
0000000 

OOOOOOOOO 


§s 

o o 

o o 
o o 
+ + 
UJ UJ 

gg 

o o 


^NNNNNNeonott» 

oooooooooooo 

I I I « I I I 

) UJ UJ UJ UJ LU UI UJ 

NOOOfO'flOOfN^fM 

CKNCOOS^'O'OfO'inr- 

CSJiAflftCMWfCiOkNN^eO 

fOSUI>tNfN^INJfO 

'O'O'O'O'O'O'O'O N N N N 
oooooooooooo 
• 1 t < 1 i 1 I 1 

UJUJUJUJUJUJUJUJ 
w'vw-wKIO^-CMOlAO'^t 

CONlA^^NffCOlA^CVJ 

ssssssssss ss 

I I I I I I I * I * * « 

UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ 

NCVJf 

Kiff'OKi'tNOinoin't) 

'OU}Of^0«O.tflf«0<0(M 

'Oin->t4KlNfff«U)UI 


I A -v* 


UJ UJ UJ 

■OKlOOO'ONCOeOfvJaO'f 

NNNfffOS'O^KIKI 



A A IA A 

0000 


fffffffNNMrJCMIMNN 


CM CM CM CM CM CM CM 
OOOOOOO 
1 1 1 1 1 l 1 

UJ UI UJ IU UJ UJ UJ 

sissicfcg 

N^'OMOOKI 


AJCMAJCMCMAJCMAJ 
OOOOOOOO 
t 1 1 1 1 1 1 1 

m m in 111 m in yj in 

Klf CONKIsJf nC 
ACAAJAAOOCM 
aN.o*-(\ikiaa 


«-f*-*-w-AIAIAIAJKIKIKIKIKlKI 


CM CM CM CM CM CM CM 
OOOOOOO 


O 03 O' CO O' f- «o 

KI'2'ONWOf 


CMCMAJCMCMCMCMCM 
OOOOOOOO 
1 1 1 1 1 » 1 • 

UJ UJ UJ UJ UJ UJ 

OM COM 

NN fvj M M f 

Kl M N O' f M 


KINNNNKIWKlKWnMMMMM 


CM Al AJ AJ AJ CM CM 
OOOOOOO 


UJ UJ UJ 
Kl Kl M 
00 A AJ 
IA >0 ’•O 


AJ AJ AJ AJ AJ CM AJ CM 
OOOOOOOO 

1 1 l l 1 1 1 1 

111 111 II I 111 III HI III HI 

3 Sam 3 ki 5 nB 

KIA-OOAAAA 

Of MNO'KICON 





UJ UI 
CM f* 
f Al 
CM 


O 

o 

o 


CM AJ AJ Al AJ AJ AJ 
OOOOOOO 


AJCMAJCM*-f-*-»- 

OOOOOOOO 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 




6 'i-oi- 3 'jN 

Ulf^f «-M <0 




(> <M> f f 


KIKIKINAJAJff 

OOOOOOOO 


g£SSS 323 

gggggggggggg 

r* *- Al Irt ^ Al IA 


Kl 

N&iSrtinbJNSOfN^MKjNO^MONinKI^O. 


UJ UJ UI UJ UJ UJ UJ 

>3 N. oq eo A f- a 


sKj 3 inMAjf 
“ Kl CM «- O 


O p O O O O O 

+ ♦«*+* * 


_ O © O 
O O O A 

if dil/lf CM At-«- 


5555oo o§ 00 ooooogoooo 00 00 00 . . 

sssssssasssssssssissasaaissisaissjiiaiss 

_ a ; - | a « 1 | | | 0 V fl I • • • • • • • • * * * 

MM'^UI'OiOf T “<MK>M»ll'flNCOO'ff^^AJAI<MAiKI 


IKIKIKIMMMMin 


69 


o o 


o 

IN 

o 


o 

ir» 

o 


5 

8 


O 

o 

<\j 



inK>mwwMWW^uj'0»«-ooggog 

oooooooooooo^-o 




sKsl!*SSKll§3liilI!!!!IIIii|i.lil.l.iSiilkssssBS5as 

^rn^N^^toioNN^ooodoooodooooooooooooaooooooooooooo 

- 


KI' 0 '<*Ai«-*-fl 0 fl 0 AJAJ*-©OOOOOOOOOt-»L-JUWWWWWwwww« w — _ 

3SSg38838888f 2?§§f f f f fff §8f §8§f f f f f f f f f f f f f f ?i 

■saSiSSsSSsll^SS^Ssllliiiilliilli.sillillssssgsslIs 

T^(*>inO»»-»-co«*«-r>ji^«d'**-*-i'il^oc>ooooooodooooooooooooooooooooo 


8888SSSS888SS88888§S§8-2 ! §f§§§ 

iitllllltlltli I * I T T T T T 


$S8;3kS 


in III m III Ul LU UJ LLI LU LU Lil LLI LLl UJ HI I 

r« O 5 O CO •“ 1“ 

^ O'PO^’ 


ppp§8^ooop 


99222§q§5999 


Nf-^ Kr* o.ininO'^ 
MSKlNNCOS OlA O' 


+ + + 

8 


+ + 
UJ 

o < 


© o o o 
■ + ♦ * 


fill 

$aa3!«sss3sgs!sg8sggg|niiiiiiiiii 

A ^u^^^^^jc^fvjix^^^oigo^'opo'o^^^oddoodododoooooooooooooo 

888888SgS838SSSSS8888SS888§8S8SS22Yf§§f§§§§§§ff§ 


ujujuiujujujuiujujui 

OOQOOOOOOO 

oooc 5 oooooo 

oooooooooo 


N^«N^N^<\J^^r*MN!^rtN^«^KiN^inN^^WN^'0M'0»-*-OOodood0OOOO o 

8888888S©8888888SSSSS8S88S33888ooSo§88gSff22222£ 

vOtO'tOOlAN'OiAKMflNWfOOSMOMflON^ 
n*«iAKIK1O^ajN-«000O'0ia«-*-aiO 
i'O*-<N' 4 > 00 «— *-^~oo«-rvj 


^’ocwSo^^o^ 


HI in til Hi HI UJ LU LL 1 LLl UJ ill I 

|t!""i=(^aoK>J3r-<Njog 




UJ iii lii UlVUUIliiUiUJUIUi 
f-r-OOO^N^lAKirvJOO 

'00roo>-tf^ooK»«o*-fo 

r-eoOW^NWWOMM 



3888888888388888883388 



33888888888888888888888888 


i m m in lii III Ul UJ HI Ui UJ Hi lii L. 

j^f\ikc0vJ»“Nino«-K5K^i 




UJ UJ UJ UJ UJ _ __ 


58388oo8oooooo88ooS88333333o33388888888SS88SSS8 


5 -fjoict-^sssjiissfcsfc 


UJ UJ UJ UJ UJ w mmm 
NOO'WONO 


UJ LIJ UJ UJ UjJ 


•inoinptoino 


, . . bsweOS'-HtO'^tflr. 

NMNOMOi^^fONOinWtA'OfM 


UJ ui UJ 

rj in >0 

LA ^ *Z 

eo a- co 


588888888SSSSSSSSSS8S8888838888838888 3oo8888S8!£ . 

.1. .1j m m m m ilj iIj iL iL iii uj iij ili iIj iii ill ^ “f uj ^ g; ^ jg ^ ^ s S k! S ^ ^ g 




o 

o 

o 


o 

o 


o 

o 

o 


o 

o 

o 


in la 
o o 


I UJ UJ UJ 

O aj K ■<? eo 

<\i m aj fA ia 

>C '•* AJ *“ 


J UJ UJ UJ I 
i- r\j CO O 


ujujujuiuiuiujujujuji 

5S3HRi**3!JKio8!58i5R383J!?!jlCS5!!|3!3S^RSS8SSSSKS3K5;3fJSiK53*K5i(n 


-C>N'OinsJK 1 KIN 


88888888888888888888888888888888888888883888338 

iiiiliiljiliiljiljiLiujuiujiJjiiuiiuJiumww^mwm^wwwwwwiuw^wiuwwg^iuLyvuuJW^ 


UJUJUJUIUIUJUJIiJUJUJiUUJUJluiwWWWmWW^LUlUmgW^W^WW^W^WLUWWgUjgUJ^ ^ 

OrtK^N^»-P'COOK«nKi 5 J 5 'po^rns«oSMNco«og^^g^™p*g^^^ eo 0 (nSOCOS |Ls : * 

3S8ft^SS52S£3g8fc88 8Sl?2gSfefiRiSfcKjSS28SS^aS Mi c>jo n oo ; o~^S 
S83888888g88SS8SSS8SSS8g88S8S8S8S88S8S88S88SSo8S 
332 SfeR§a«-~«SgS 3 § 8358 fe 52 ^ 888 ?j^ 888 iJ?^S- i -r>j^^o^o.o < NJo ; '0 
8©33888888S88SS8g8SSS8S8oSoS88oS88S8SS888gSSSSS8 

w ^ - * * * ‘ * 1 • 1 1 * 1 1 1 1 * 1 * lUJUJUJUJUJUJUJUJIJjUJ 

•OS-Of\lOOOOKL»A 


a m ui uj uj uj 

xt K 1 LA op 


tfOKlAJAJAJAS*-*-*-*-- 

!ooo© 8 oooooSoooooooooooooooSoooooSoooooooooS 

. ,!. ^ ^ m ^ m m d iL iu d ui uj u. ^ ^ m a uj i g i u, uj jjj uj ^ “j ^ ^ ^ ^ w 

ila s53alasR5«R8sassl.8 



8888888 
I I I I I • I 
UI UJ UJ UJ UJ UJ UI I 

o O o o O Q o < 

O O O O O O O < 
(••••■• 
»- *- AJ LA *“ AJ LA < 


KIKlKlAIAJAj^-^- 3 -r-Tr' 

OOOOOOOOOOO' 


* *- «- O © O © 

i o o o — — 


UJ UJ 

o o 


I UJ UJ UJ Ui ui UJ UJ — — 
loOOoOOQOO 


o o o o 

+ + + + + + 


IAOOOOOOOlA 


ooogg 

+ 4“ 

UI UI UJ UI 

I§88 


ooaaooooooooooooooooo 


UI UJ UJ UJ 
O O Q O 

o o o o 


-r , + , 

UJ UJ UJ UJ 

o m 


I TT+++++++ 

U J UJ UJ UJ UJ UJ UI UJ UJ UJ UJ 

_IASiAOLAOiAOLAOiAOLAO 
jnSONinSOAiinKONinKO 


> O ' 




70 


CM 

O 

O 


o 

o 


o 

CM 

O 


O 

O 

CM 


4) 

■o 


13 


> 4> 

o» «-• 


N O 

° S5 

i* 


3 .e o 

il P r- 

hI 

CO 

M 
TJ 

M 

a> w 
(A 

•8 S 

CD 

JZ u 

Q.J3 

•8 « 

(A 

is 

■§.£ 

U H- 

+* C 

CA — 

ti 

CO (A 


SSSSS«SSS6SS=fgf?fff?Sf8||88|ff|ff?fSSff?fff?fff 

•I. .1. i. .immiLiiiiiirniiAiiiimiiiiuiLuiiiiiJUJwwwwwwwwwiuwjywiuwujiiiaj 


OOOQOOOOO' 

_ OOOOOOOOOOOOOOOOOOOOOOO^ 

>»<rK<)^^o^-fMWK)ooo 5 oooooooooooooooooooSooooooo 


m iii m in m m m m uj lli lli LLI LU LL1 LLI UJ til LLJ LLI LLI IU UJ ill UJ LU Ul UJ 111 UJ 
m«-N^dNMSMO'NNinOOOOOOOOOOOOOOOO g --- 

lAO'tlANO‘flOMN« 0 (>'tNOOPQOOOOOOOOOOOOOOOU 


t O O O ( 

» o o o 


ggg 

'OMMMNf'ONS»N«-*-oooooo'ooodddddddbd6oooooooooooooooo 


5ooSoooooogo^oo§ooooo§§ooooooSooo§SoSo8Sooooogoo 


«^«»N^inihin<S8l!loooooooo§§ooooSSSS566o6So6S6o668566 

j^^^^yJ^NNin^f-doooddooooo'oooooooooooooooooooooooo 

ssgssssfe§g2^§§§§ §§§§f§s§fSf||f°§f?l!°!lsf?s 

• * 1 * ■ • * ' ' * .T. .T. ,T. .T. ,T. ,T. .T. .T. .T» iT» *Ti iii m uj uj tu uj ui lu uj iai ui uj uj uj uj ui iii uj 

i m HI HI m I II m in HI 111 It! Hi LU UJ LLI LLI 
■ S.NOO'lAKONr-SNi-'jS^r- 

^SCSJ>NK)*-*-«-WtA'OqrOKI 


h- i 

(M 

'O ** «* ** I 

oojfMfvj*-^ruparsiK> 
oooooooooo 

+ 1 I 1 I I I • I I 
uj i ii n| iii m in in in ni in »i uj 

NSSOr-inSW 


Hi 111 hi III y; LLI LLI LLI LLiUJ III UJ LU UJ UJ UJ 
CvJOOOOQOOOOO 


OOOOOOOOO* 


OOOOOOOQOOOOOOO 

V-*--ooooooooooooooOooooooo< 


• OOOOOOOO 

•oooooooo 


ooooooooooooooooooooooooo 

o o o o o 


Nr-^ine 0 OK\»-'-('J»-OOOOO 

SgSSSSgfeggSS^fff ggggf Iff §§ ff §§f§ |§ §§§ 

— - CO'0'40>OOOOOOOOOOOOOQOOQOOOOOOOO 

<> CM O O O O O O O O O O O O O O O O O O OOO O O O 

Nin> 0 (>«“«-'ONr*(\jin«-cM*-inw»-'Ofo^MSKiNOododdoddooddddoodd ooooo 

sgggsssggsssgggssssssiessgf fefefefessss^2|||f iiiiiif || 


_ . _ __ O o 

CM40KI«NNP|A4 



ooooooooooooo 

)44444444inifliniriin«ri'05'OS'Ov9KNNKN«oeoeocKCKggoo 
oo oooooooooo oooooooooooooooooooooooooooooooooo ’ 

I | | | I | I » I I I I » I I » I 1 I > I 1 • * 

in mm hi m iii iii iii ui iii u j in uj lu m m m lu lu uj m LU Ui lu 
'04in>#N(>OK>OMUMC'4» _ WOOf\jN'^^“Otn^ 
C04MSMMNr-f-’OOfOWO"#MOOf’ > “N-iOO>#«Ocj> 
i-WOKUT>COO'0»-OinOO'00 'OOKlO'ONCXKt'-tlA'O 

^^SKNlNlcOr-t-O'W'Of-N'041 


0»'04N*“»"«0'0 , 4MN*-<OinKl* , -*-'OWN»-K4N»-«4 

gggggggsgsgggsssssssgggsssssssssssgssggggfefefe&fefes 

I • • 1 * 1 1 1 * * ■ ' .!■ ■!■ m m min 111 UJ LULULULU LULU LULU UJ UJ LU UJ UJ 


HI III HI III Hi HI Iii 111 HI 




O N- m M K M 

o oo O' cm in o 


'C44ir>ir>'0'ONoo 


lUlUUiUJUimUJlUUJUJIiJUlUiUiUJUJLUIliU^UUJUUIUWlUUUlUlUliJLUUJ 

OO N- O'ONOO’OlACVJONCOCO't'OinOjfVJNOlA'J'OOCA 'O •^'t^l/unSNW 
dP s ~«0»-(>in«—OJ*-’— *— CO'OlTI' 4' K> ft l r-^ONtA4MWN^»" 


st tn in 

NinfON^-^O'O't 


NLA fO O"} b 'O 

K 00 M ro <0 r* K> 


gggggggggggggggSS83SSS83S§§§SS°o3S8iSS3:SS 

1 1 1 1 1 * • 1 1 1 * • 1 1 1 !.*!..!. .1. .!■ *!» .!. .!. ,!■ .!■ >!■ ■!■ i! a ■!■ hi m III III m HI III HI ill ii 

UJ UJ UJ UJ iu UJ Ui UJ Ui UI UI LU LLI UJ 
(OlASN't'OWF'CMi-CMO'iS 
iAi-coko«QmO'i-ocg44 


inininiP'O'O'O'O'O'O 

oooooooooo 



I UJ UJ UJ UJ LU I 

_ _ _ , Nf 4 4 N r 1 

■ 0'05QCpO'«-OCQNt40'00'0< 

4K)nmSOs6 oinc\j' 0«'tNino>NOini 

44444tfMn'0'0KKS'0K)'*«3'«ffnNN(\li 

ggggggggggggggggggg883SSS88S33333S33SS5S°°oSSSSS 

• • 1 ■ • *. .!. .!. .!. .!. .!. .1. ,!, ,!. .!, ni m i!i ill in ui ui ui uj uj uj uj uj uj uj uj uj uj uj uj uj uj uj 



O 

o 

O 


g ggggggggggggggggggggggg888888S3888883333o33o333S 

2 iSSEBii^8^SS|SS53(iSSi§SSSS!S2SiSiSESSSSBSS2i3i8SS 

in4sf4injntOiONNSNCO»MOOS'Oin4NN^CO'OJAin>4 , WMJONN*-»"»'CK«0'0(A4MJONN^»-N 

g ggggggggggogooooooeSoogggggggogggoSoSSoSSoooSSSg 

_ #v, MiivilHivi — — — — — — ^^^^^»-f-r*»-i-^fiJNNNNNfyN{\INrJC\JN(\INfVI(>|Jr|3KJ2!l2S 

8 oooooooooooooooooooooooooooooooooooooooooooooooo 

iIiujmiuiuujiyiLuuiLuiLiLujiljuiljuiIjjuuiujuuJUummwiuuiuwuuumuuuuJUJUjuiujuiiiJ 

° gsilSSIs»8sSB5SsSsSEi35SaS?|S?EMl8^l?a^.*^i. . . 

o odoooooooooooooooooooooooooooooooooooooooooocpocpo 

^^^^^^^U^^^J^^^^fMCMCvjrgrofMrJfMfMrsjfM csi ru f\i f I^^^^c>i0S'O>oin44iowNfvJ^ 

o oooooooooooooooooooooooooooooooooooooooooooooooo 

® 1 1 1 i^i 1 1 1 111 III III III III 111 uf III u; m til ill LU LLJ UJ LU UJ WUJUJlUUJWWWUJUJjJJUlUJUlUWIULUWwilUjWWUJUUj|U 

^ ^^^KC5§“o-^fc!5!5gSR^5o5fc^S^2 3LnS-oSSo ; Mi--gfvj<io^-«>oKi-«3-» 

S gssagggsssgggoooooooogfgggf gff §5555 5555 5555 So 555 


71 



CM 

O 

o 


o 

o 


o 

C\l 

o 


o 

in 

o 

o 


-8 

1 

cfl 


m 

o 


o 

o 

o 


1 J 

Is 

„-l 

M L. 
w O 

« 41 
</J 4 -» 

s « 

•— (A 
L. <4 

s s 

■5 o 


.C N 
*-» s-" 

f . 

CA 

1 “ 

■ S 2 

u w 
j-i 

tfl V 


25 C 

t_ **- 

CO u. 


sasasssssfesssfflflffffllflffffffflffllfflff 

I I * » ' If* ' 1 » ' » + .t. .f. .t. .t, ,T. .T. .T. iT. Ill lT» ill m UJ LU UJ Ui UJ UJ ui uj uj UJ Ui UJ UJ UJ UJ 


it« to m m uj m iii uj m ui uj ui iii uj uj iu uj uj u u ui u j uj u i uj u j iju 
“ > f>- vO O Q N ^ K N O 60 O O 


O'^N'OO 
>0 O v* CM O 
OOtnmN 

>J NMMN 


I VO O O O ^ , . _ - . 

- ’O W 5 > «- N JO Hi o O O O o w « W W w W w w w w - w - - - - - - - , . 

j^^N-dnS'-'-ooododooooooooooooooooooooooooooooo 


&. o* h- o o i 


ooooooooooo 

oooooooooo 


8 0000000000 

ooooooo 


oooooooooo 
o o o o o o 
+ + + + + 

ss 

o o 


S 8 SSS 88883 S 8 ~ 88 S 8 g 8888 g 8 §§ 88888 Soooogooo§oogSooo 
■ ' ****,«*****« 

I!n^8^S35:8Soo8S8o 08008 


UiUiUJUJUiUUUiUJUJUIU s -- 
OOOOOOOOOOOOQOO 
OOOOOOOOOOQOQOO 

000000000000000 


LLlLLiUJUJUJUJUJUJLU 

~ _ “ “ _ *"[§Q§Q 5 touw , 

iOO#NNiniii4»i>JOoeooooooou§ooo5oooL _ . 

o^^^^^yJwMrjrJintd^dddoooooooooooooooooooooooooooooooo 

0 <, J S 888 § 88888 S 88888888 


cOfMCMfMCMfMnjnjfO'ivn'O^SO^o 

000000000000000*- 


K £ 

>o - 


^00 

00O0O000000000000O00 
OOOOOOOOOO 

oooooooooo 


r !^^nj| ( j K iBirjinM).| 0 >-'-'-<iooooddoooooooooooooooooooo 


I o o o o 


S 88 ooooooSo 3 o 8888 ooooS°^ 8 o 8 oSo 88 S 88888 o 8 S 8 Sooo 88 

■ ! ' ‘ ! ! ! : - ^ ^ S ^ S ^ i i i i i i $ S S g S S S || S | S || S § S S 

000000 OOO 00000 


UJ UJ UI UJ 


NjK 3 liS“ 8 oSKf!jNSSSI!iffg»«o ; w|ng§ggggxs 
33 ^ 3 ^RSR 2 s$ 3 !o 8 SSK 3 S!oSi 55 t=§ 888888 o 

4 ^rt^Kildst(\I«-NlA»*N(M^MT*'ONr-MK^NOOOOOOOO 

g 888 oooooo 8 o^o 3 SooSoooSooooo 88 o 8 °°Soo||§§ooooo| 

...... . , , , , 1 1 1 1 1 1 i » i 1 i * » * 1 1 ... ,T. .T* iT. *«i ■■■ 111 iai m 11 1 Ui ill lu lu 

UiUJUIUIUlUIUJUJUJUJUJUJUJUJUJUJUJUl 

N-KcM^*-fn^ , in'0'0'paooN-jn 


UJ UI Ui UJ UJ UJ UI 
«- N O (M M s# in 


iii 111 ui m ui ui m uj UJ 1 
* ■ t— vO r— CM N- ' 

l N O Kl N 1 


UiUJlUUiUJLUliiUJL „ 

§ OOOOOOQOO 

000000000 
000000000 


s!SMfgggg 

iss^ssi 

f>j N> *— OOOOOOOOOOOOO 


>O^CMin^CM^NO^^h^C>CM«- : ^ : ^'OxrK>CM^^'OIO^'OK)fM^->OK> 

3S888S3SSSg3333333333S8SSSSS88S3S°°ofe8§88SSSSS°° 
» 1 1 1 » 1 •••••* »•■* • ,!. ,!. .!.,!, 1!. il. iii ui uj uj ui uj uj uj uj uj uj uj uj uj uj uj uj lu uj uj ui uj uj 


UJ UJ UJ ui uj uj UJ 
00 N- »- « N O' 5 
S^OO>»" 2 N ^? k Ji ^ 

rOS^NON'tSO'M 
^f^*-^f0'0*-cMK>xr^fMin 


S ' “* $ «0 to 
O' vt O' 



8883833888838888333333333888888 88 8S38SSo8o888o83 
. 1 T T t 1 1 1 1 ♦ * • » • u. m m m uj uj ui uj iL uj uj uj uj uj uj uj ui ui uj uj u< uj uj ui 



3338888888888888888888333333333388888888838 

»**«•• 1 » • • » ‘ *. .!. «I, 1 !. 1 I 1 tii iIj uj uj uj uj ui uj uj uj uj uj uj uj uj uj uj uj uj uj 





83338888888888888288838888333333333333888888 


iujujujujujujujujuj 

itoeoeO'»£n'-r--£;£ 


ni lit III III m 




0 

0 

0 

0 

0 

+ 


UJ 

CM 

N. 

O 

CM 

O 

in 

O 

0 

O 

1 


UJ 

in 

0 

60 

0 

K! 

0 

O 

0 



UJ 

0 

3 


a«nSMo5«Ss3 5o:N3 3Kf'S£9:?S lo !SaSSK5S5:5NM53 3s^' : ro^5» : ' : ~ 

88888888 8 88 3533 38 888 


83888 ogoooooooooooooo 88888888 S 8883333388 S 8388 oo 

« • » • • » » • ‘ ' .!. a!. .!. .!■ t!i m m m m uj i 


O 00 O O *- Q 
0«-tn'0 


1 1 1 1 1 1 111 yj lu UI UI IU UJ UJ 

h- o “ - * ^ 


*— q xo in g I s - 


? S IS ^ ^ ^ O o ^ « in cm O 00 K>^ fu - OJ in >« m « vu ~ 

|IJJrO»nfMCM^C><)^'Srn(MCMCM<M^»-^<>N-‘Oin^K^fMfMCM*-^ — «>o 

I I I 

Iii UJ Ui UJ 

inOO'4 , '«TfM^CT'C^<M 


83SSooooooSooooooooooooooooooo88888888888S88333 

* 1 i 1 * ’ - ^ 'i yj UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ ^ w iu jji UJ UJ UJ UJ UJ UJ UJ iU 


S o 
«- 




iKlCM<M00St00-t<f'0r-O( 

1 ni in K s| ® Cl ^ 1 f 


0O*-infMin*-cM<MfMCMK>K>>J>*ininin'O 


8R|!5KSSK-S»^8^-o<os. 

* * - J A J J ' * ! ! ! _ _ iv < 


5 C 33 §: SS 53 S 5 SSa 




jnmoOvt- 

o in ni ^ ■ 

{sirgiM»-»-«-*-CM0'O 


mP'Nonjf-'tinNSffl 

S.S-og^f^inin*-cMO«' 6 - 'i 5: 5, « 

co»-OScoKiO'inonj'Oin'tO'OfO»K| 

<0 Os »• rsJ K> <o ^ ^ CM fO M M *«♦ in 


= 3oilJ!SP!S~f238»°§-3o!SS8 3. : 8'0^~oN. tf ,^ < oeoo?i^ 
'ddi^i^ddo:ddddi^ininddK»K»<Mrj««-«-»---0'«^' oin ‘ n '» K ' 

^CMrUCMfMCMCUCMCMCMCvJfMCM^CijrvJ 

833888oogooSooooSSS555S55ooooooooooooooooooooooo 

sl23S338g888!o8Sa8S^3 3 8?5f:3 53 

1 J _ i ..... < • . • • ■ • * •••*****_ 

Ntnnn»*njin'f-^njK)fn'Jin'OS<oO'«-'' f " T ’ , ^^ T ^ f ^^^ 


gg388S-fJS3sl55!g3S8^f5! 


K» xf C I 
K- s* «- O 


IfONNNf- 


O 

O 

o 


1 

o 


S^oooooooooooooooooooSooooooooooooooooooooo^^^^o 

, T I » I • t II 1 I_ _i _» .« 1 . .« J. Ji UJ Hi 411 UI UJ UJ UJ UI UJ UJ UJ UJ UJ UJ uj uj uj uj uj uj uj uj uj Ui 



80008338880000000000088888800800000000000000^05^ 

^UUilllllllllUJUiUliijUlUiUlUJUJUUUJUUUJUUUWUUWUUUUUIgUIUUJUUUUJUUW ^ 

gilgsssssssssssssissssgssslsssgSav^Ro^^tCo^^Po^^^ 


72 


r\i 

o 

o 


o 

rg 

o 


0) 

■o 


13 

u 

V 4J 

x s 


° 8 

- 4-> 

!« 

*-» /% 

3f 

t-8 

« 

■— H 
T3 

N 

4) w 

(A 

■8 § 

<0 

.C u 

Is 

tA 

CT> 

ss 

U H- 

*-» c 

If 

CD W 


S2oo2-888o88oo8o88o88§8S88888888S88888888 

5JSsS*-n3s.OOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOO 

^ ^ ^ m o 3 8 ^ ~ 5 3 S 8 § 8 8 8 8 8 8 8 8 8 8 8 1 8 8 8 8 § 8 8 8 8 1 § 1 8 8 8 8 8 8 o 8 o 

^^^^cvI^K^dM^dddddddddddddoooooooooooooooooooooo 

SSSSSSSSSSSSSSSSf 8S8888f8SfS8888888f888S88SS8||| 

drodLnto^-^-^-f^dv-^-r^ddoooddododddddoooooooooooooooooooo 

ooooooooogoooogoogoooogogo 

♦ ♦ + ♦+. 


T- 0000000004 


i 4 flAOrNOOOO 

>ooo*-*-«-pppp 


§ o o o 


+ + «► + + + + + + + + + + 


+ + + + + + + + 4* 

in iii iii in m in hi m iii hi ui Lii m m III HI Ul tU til Ul Ltl HI III III Ui UJ 

IflP^SMf-NM^t-ojOgggN^OOOOOOOOO 
'O CO OO <“ si so 'O «“ '■t U> O* K »“ ^ 40 o o o o o p p p p 

S r N N f- O W « N g fi B IA f* ( M O IA O O O O O O O O o o 

^^^^^^SKlJ^^^^NNgNddoddooddooddoboooooooooooo 


ioooooopoooo 

>00000000000 

400000000000 


ggggggujj 
0 0 0 0 0 0 0 4 


>00004 


5SggSggSS8SSSfefefeSSSS?25iPo8f8S8888 88 8S88S8S88S888 

§giig^8§I§ilil§§§iiiiiil 

Ri8Sfc?868a8SR5as5SS5fS8aSS88888888888888888 888^88 

^^^rJ^^UecJwdNi^-w-^^^^io^-^dddoooooooooooooooooooooo 

3gggggggg83SS3SSSfefefe5fe538S8SSS22:p:=~ §888888888888 

* * * * » 1 1 1 * .!. * .!. ' .!. .!. '. * .!. .!. ,!, ,!. ,!. .!. ■!. .!> ■!■ Ill III in in iii iii iii LLl LLI LLl LLI LU LLi UJ LLt LlI LJJ 



Ul Ul UJ Ul Ui I 
— — ooopwpww 

oooopopp 
oooooooo 

dodddodo 


focjrg(McgcjfvcgcgrMfnK^iniA£'C'0'0>og3go>020££r££r£r£s®Pggg§gg2jggP 000 ' 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOpoOOpooo' 



rjcvirurgrgrgfNifvicvicvirgrg^ininujinininuju^'O 

oooooooooooooooooooooo 


§S§S§8SS8fefeofeofefe8S888§§SSS8 

• I »**1 *•! I I I j 


N(\JNW’>t»nK.O(vjos*-0‘ 


UJUJUJUJUJUJUJUIUI1UIMUJUJUIUIUJUIUJUJI1JUJUJUJUJUJUJUJUJUJ 

oNc6»-fA»-vto^»-«ONNoop^4^®9S999S«^^ — S» 

K)OlAK^Oi/>NU^N't^ChK\U > >fi'iWM>r>^'^ , ’C^wKlflOO*“'0 


m iii in Lii u i in ui lu 

^•^cooJiAintq— ^ 

r^irururn^iTir>*w^rsj»r^^^>c»^5of£iA^OiAK)OtA^^K^^bjKJ»ft3'i«5Kj»n<>>'0 _ f , . , 

oj^ T J T ^^^^^(\iKi«V*-«)NKiNri^»-«-*-<0'0lAtANN^^T*O‘«>AWN*-»"O»'0^WfMt-T-ONlA 

SSooSSSSS3S2oSS33SSSSSSSSSSSSSSSS2SSSSSSSooooooo 

' ' ' >"^4.ii]iKig!kasssKgB!SKS^^8^s^asiSJf{ 

&BOb^r»|A'tinS*(OO^Wg^(>^NN^WOr*giAJOnON>AWNOjK« - i OjOKjS.MONg{>OOOM«) 


CO O « 


fMKiK>PO(MrgrgrgiMiMiMCMCMrg<MK)K»5o^'£>j^r'£^^5f 

0000000000000000000000O00O 

1 1 i i I I I i I » i i I i . I » I I 
III ill 111 111 ill m 111 ill ill 111 UJ UJ m UJ Ui Ui Lil HI LU 

N.tn'Oy>«--^'4-o6«K><Mp < Ofl0005g«0'0<> 
oS.ooo«-40slir>'0'0^'2i/>»’0'tin(>' 


03000000 is 000000 s 303883 


wiuiuujiuiuwuiuiiiJgg^ggwiuwgg^w^ww^juwgww^ 

»NOOO(>(>W't^MNl/ l '0'l'OlngON^W 
3fANr*0(>S* _ U>'lir>CNCOg , » -, ^ , ONOO»“ 

- f -r.^f-l0KSlA^WniNf-»-»-O»K'OiA'>IK1 


SO M lA £> vt 

O O CO N «0 . . 

CO'OOr-fOCOM 


gS88SSSSS(SS8SSS8SSSS8S8SS333S33§§§§§§§§§°°°°!S°§° 

LllU^Ullj^UJUJUJUJUJUJUi^UJUJUlLuiUJ^UI^UIUJUJ^UUJlLmUJj^UJIUWU^IUmUUgWUl^UJCU 

sisgiQgsss&iogsiRSSSfesgssMsssssss^sssssSiqss^^sKSie^o; 


NWNNNNNNNPJrJNNNrMNNNNNNrUN 

00000000000000000000000 

I I I I I I I I 1 I 

11 1 1 1 111 in 111 111 ill ill 

vt oeo nk>^5 KS 

Nio ^ <S »“ N O N M 

r-OOr-T-^lANCOO 


K UiUJUJUIUJUJUJUJUJUJUJUiUJUi 

oomorsi^KiN-^fvj^pj^^ 


30000000000000000000000000 

llllllllllllltltlllllllltt 

- - - - - - - 111 111 in m iii til iaj UJ ill Ui lil 111 lil Ul UJ Ul Ul Ul 

O^flOtAt-CO'OgCMO^NNNg'OO^ 


) UJ UJ Ul UJ I 
, ,>OfOCOOI 
.NlA'OO'OM' 


O 

o 

o 


o 

o 


8 

o 


% 

o 


«- o o »...•• . . • . 1 . . . . . . . . • • » 

gggggggggggggggggggggggggggggggggassssssssssssss 



NgNNNN 

agsgsasssKSSi!* 

coco<i<M*-^^-ootP5a«K>'0 
(\JfMfMfMf\JfM<MfMCMfMfMfMfMf\JfM 


sooooooooooooooooooooooooooooooooooooooc--™ 

1 * ' ' * * 1 * • *. ' . .!. .L ' .!. .!. ,!, .!. .!, ,!. ,!. <!» >!> ■ !» an ■!■ « a I ill ill III ill ill ILI LU HI LU LL 



ggggggggggggggg 55555555 oooooooooooooooooooooo OOO 

•*•■**» • ' ' ■ ■ 1 ' * .!. .!. .!. * .!. .!. ' .!. .!. .!, ,!. , . .!. in in m in III in in UJ UJ UJ UJ UJ UJ UJ Ul 


Kl £ 


UJUiUJUJUIUIUWUJUJUJUI|UUJLUUiUiUiU|UUiUIUJUIUIUIIU^tUUIIUUIUJUUUWUJUIWUIUJIllUiUI 

H BeSsSsssS 8 s 8 cssSs ^ q | i ^ iss 5 S £ SS ^ sgS ! 65 iEsS $ BB 3 g 3 Ss 


inmininin'O'O'O'O'ON- 



73 



Ln^vt-vt^mtnLn'ON- 

oooooooooo 


3 S 5 S 55 S^SS 53 S§g§§§§§§§o§§§§§§o§§§ooo§coooooooSSo 


iSSRoXS^SSSfSSSSSSSSSSSSSoooooooooooooooooooooooo 

^^^^^NK^oooodoooooooooooooooooooooooooooooo 

_ _ _ _ — M MA»MAnnnnasoOOOOOOOOOOpO 


SSS 8 SSS 8 SSSS 5 !|f 8 f 8 fff|ff§||ffffffSffSfffffff||f| 

Lrtf\JP^OsCOo 5 :o>j-Ln*-wn^OOOOOOOOOOOOgggggwwwww ooo g^ gQ 

^JS^JIJSoocoiSSooooooooooooooooooooooooooooooooooo 


^^^^^s^^Ndodooooooddooooooooi 

i«! 35 ! 5 ! 5 ! 3 S! 3 aiCSS 22 ^D!S§ooo§ 8 ooo 88 oo§ 


i o O O O O O O I 


>000000 


CO O 'O 0 *> >0 1/1 >T rvj rn n- ^ , , , . , . « » «•»••»■ * « • • * • .-■ • .*. • ■ ■ * • * ' ■ ’ 

00 00 00 00000000 00 0000 00® 0000 


333 


RKBKHS&K88I1B8QMHKHHHM* 


OOO 

OOO 


► O O O < 

► OOO 

► OOO 


5 SKSR 3 ^a 3 a~S 5 K» 5 ^-^S-^oo 5 oooe©soooooooooo««««w 

J^^^^ol^^fld^^^-cdKi^^K^Nl^^^OOOOOOOOOOOOOOOOOOOOOOOO 

_ - . - . . . ^ MMMMA ./wK.fvnrt^ v -NeOOOOOOOOOpOp 


3333 S 3 SSg 83 SS 83 SSfefefeofe§ 88 §S 8 S 8°27 7 lrffff 
l L 4 . 4 .u,wiui.« 4 ! i l Liiiiiii sgsa a«s}{S^SgggS^S»!^^eS 


OOOOQOOOOOOOO 

oooooopoooooo 

♦ ♦ + + + + V + + ♦.+ + ♦ 


33338888 ggS 38 SS 88 SSSo 88 feofefeoSS 88888888 o 222 ° 


WNroI«4N^oIlflN^4Ki^lftN«n»-WOOodoododdoOO 


S^sisSSSSS^SSSSSSSS^ 

i!i .!i ^ 1 I 1 1 I 1 1 I 1 1 I 1 u iii ill ill ui ui u u u ill u ui ui ui u w u u w u u u u u u w u tu u u u iu u u 


388833 §S£S 32233 K£$SS£$ 3 -§ 2 $« 2 ~£SSoS<ro»n™^£o-,S 3 c>«n 

iii 5 ! 5 !!! 5 !?B! 5 RSSo 823 SooSoooSooooSoSoo 8 o 8 |SSooooooo 


>000000000000000 


^ in it in ir> in ifl 1/) 2 uj £ £ 1 

OOOOOOOOOOOO 


SooSoSSSSoo^fefefeoo 


oooooS 88 o 888 oSoo 88 o 3 oooo 3 oooooooooooooSoooS 8888 S 

.1. ,1. .1, .1. .1. .1, m ll< m Jl iL 1U U UJ 111 tii UJ IU UJ Ul Ul U Ul IU UJ U IU U IU IU U IU U U U U tu U Ul UJ IU IU w U1 UJ tu 


eO'Oin>strOfvif\4*- 


WIUUJUJlijlilUiUUUlliiWUUUUUUWUWgUUI^UUI^gUUUUUIJjlllUILU^ilgUlUJIUUW^^U 

3 «K>»N>-'»o!S r in#>-o 3 oj 52 ; »r™sogg^°S§ 5 gg 0 SSinS'f' 0 '!! 5 r,KSfcS£ 

SfcSSSCRS»fe 8 S 388 !e 8558 Sffi 8 § 8 ! 58 S|g 3 ^««u 1 «~S 3 -^ 2 ~ 2 ^ 2 ^ 

. . ^ . A ^ ii.»ia.*.*^.«lAUMJMAininin^U> 


SMOCO 

N >0 *" *2 


5 o 333 S 8 oo 8 oo 83 oS 8 ooSoSSo 3 o 33 o 3 o 33 o 3 oo 3 ooooo 3 oooo 

»isieo.is^p^ § |gg|^| g g ss gg|||ggg 2 ;§,^^ 28 a 85 SssRM.sSs 


S 85 §#* 5 iSft 8 aftesSI! 5 «» 5 ;»« 8 B 85 K «3 8*»Knaw»Bio««~w»*:'*~« 

0008888888888 S0S0000008888888888888 888833 S 3 o^^ 


rJrJr<^^*-^^cor^'0»n'srpofororj»- 


LUUiUJUJUIlUUiUJUJUJUi 

4 ^ f -<> l f^N,lAOi»-0'00 


t>(M'tfO'OfO'0 , ^'^'^njoiAOOO^'»“njru(vi*" 


m 111 til HI LLl LU 

owin'OOW 

vtKr-tnO't 


III III 111 UJUJ LU Ll-l LLlUi 

Ovt O'OO 


ui ui ui uj ui ui 
eo K o >* o NO 

■^ <> (M ^ fO S 


SaaSl 5 fiP 3 SfcSss 33 S 85 «S 5 sa 5 nS; 5 ?i!ss 


iLlllUJUJUJlLuJUIUJIlJliJUiUJUJUJUJUJUJUJW 

NiniMinNO»in i OOOOr*’ijNpinfnMK|2 


og 33 oo 88 S 883 ooooooooooooooooooo©oo 88 S 88 S 8 SS 8 o??? 


NK.Nkd(>iKrn»OinNON^inN»’“™^^«~ p ; M 1 , v ;~";-, i , .. . • • • ■ * • • • ‘ • 

»<*nBUiBBaniM>>«SM 559 f?V» 

1 1 « 1 1 1 1 • • **•'**'.,.. .!. .!. . . . 1 1 . ui uj ui ui iu ui uj uj ui ui 




porucurvifM*-*-*-*-*-*- 


23338 88 SSSSSSSSSSSSSSoSSS ooooooSS So S 5 0000000000? 

85 ssa«aEssaSi 5 i 5 S 5 SBsfi 2 a^M.a 5 E^?i*K*«s 5 *S 35 fca«&teg 32 

•OlflUJ!flStS 3 SSSoSaOOOOOOOOo 888 o 8 S 888 oOOOOOOOOOOOOOOOO 

3SSiiHi8ii4i6KiiSit6fiSMifiiiiii**^*«5*«aa««>! 


00888888S88800000000000000000 

iiiiiiittiiiiMMtaHMHHH 


*— <\j in w m cm in ■ 


rain^njin^^nitA^iAido^^fOw'.in’Or^ool--*- — --nnnimkii 


74 



r\j 

o 

o 


$ 

X 


^•S 

o •— 


S-S 


If 

Q. 

£ *8 


(A 

•8 8 

OS 

-C u 
CL jQ 

-8 • 

(A 

is 


vj-s.j-vtLnLnmLn'O'ON-coO'-toQOOooooooooooooQOQOOO 

./-vqqqooOOOOOOOOOOO 


8 0000000000* 
0000000000' 



gSoSoooooooo^§ooooooooS§ooo§oooSoooo§o8oSSoooooo 

muimujmuimmiuuiiiJUJUJUJUJUJUJUJUJLummuimLumuiUiUjmujJiuuujuuJumiuujuJUJUiJUjuuui 

5oK)i--N.OOT-«i=«S«0>oSoOOOOOOOOOOOOOOOOOOOOOOpQOQOQOOOOOO 

tnPoi-f^OOO^OO^N-COOOOOOOOOOOOOOOOOOOOOOOOppQOOOOOOOOQ 

'Sx>Srvj3SSSo”»AK>oooooooooooooooooooooooooooooooooooo 

^rjKivrfMT-r-^inin-^«ooooooooooooooooooooooooooooooooooo 


S s(>o»-(Nioogoi 
oo*-*-*-popp< 


ooooggggg* 

OOOOOppp' 


o o o o 

_ o o o o _ _ _ 

+ + + + + + + + + + + + + + + + + 
UJUIUJIiJUiUlUJUiUiliJUJUiUiUJUJUJLUmiUUJUJUJUlUJ 
^«ShK')«C>flO' 4 r*-OOOOppOOOOOOOOOO 
— Ovt'O^TipOppppppopgpOOOO 


ooooooooogg 
— oooopooooo 
* * *+ + + + + + + 

OPOOppOO-^* 
000000004 


oooooooo 

I I I I I 1 I « I V I I « 

UJ UJ UJ 

o 33 iAOOOOOOOOOOOooogoggg 

rMN.^KOO OOOOOOOO OOOOOOOOO ^ < f t # # , , . , , 

rsJOQO^O^O^COlAOJO^«“rUK>»— fw^OQ^HlOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

oooooooooo3oSSooooo8oS^£i§8So8ooo8§Sooo§o8o§8oo8S 

i i i i I i i i i i i i i i i i i i i i i i • i ▼ ▼ ▼ + + "t ▼ ▼ ▼ ▼. .t. .T. .T. ,Ti .T. »T. .Ti .T. .Ti .T. .T» «T. .T» «T* 

HI lit Mf III 1»< Ijj Ifl 111 LU UJ iii UJ LU LLI LULU LLI LLI LLI LLI UJ UJ 1,1 111 111 *“ 111 111 111 111 111 111 111 111 111 

- sN^gooogogooopo 

kSO^'O^OOOOOOOOOOO 


III III m ill HI III 111 HI IH 111 111 UJ 

N0''OO''tvtKK1|nK^C0OlA|\JOpS 


i vt t/> in in o ki «0 

T-fMMOWNKlKinS 


i iii ill iii hi hi m m in 

iOOpOQpOOOOQi 

— ooooooggppi 

OOOOOOOO 




CMO «VJ Kl S m S t- ^ 00 •“ O IMO l ; - . . ^ - - - - - - - - - , , , . , . 

^^^^^^N^OOOOOOOOOOOOOOOOOOOOOOOO 


ONNN(VINNNWn4>Jlflin'05^«^^^NN-NN«0««^gg20^^g2§g§§§§§§§§8 
OOOOOOOOOOOOOOOPOPOOOCpOOOCpOOOOO*J-*J-^Y?+ + + + + + +?+ + +? 

iuJUJUJUJlLLULUWUJUJUJUJUJiyUIUJUJWUJUJlLuJUJUJUJUJUJUJlUUJWWWWUJlUW^l^£WWWWWWIJU 

SSB3SlESSSS152i3S^SEi53|j*SSaBa8SsSllSl§iS§iiIllSS§ 

r ^ t -!^ ( v|^^^^^^^<\JsjV(>'idM(M{M^»“0iriW- < >i , N*"l/'N^«)Nin»*000000000 0 000 

3S3oooooS88§§o8oooofeooo8ooSSS8o°22°--- 

i , i i t i i i i i i i i » « i i » « » » » • 1 


UJUllJUUJUIUUJIliUilUUiiiJWUJUJlUUJUiliiUiUiyUJUJUUJUWUJWWlUWUiwiuwUUJlUlUtJUlilUiJijUJ 

^lnin^51noininxf^w»nNfl0^c>iAni(>0'njNNnsoK)i\j>t0|^«-;'0'0iAin'OK>Or-(>oi 


m«— *-'4'fNjrsj«— t-*— OXS i/^l 


iwot-abwwG'OS 


gS3ggggggggS8SS8SSSS8iSSS338S88SS3gfeg8o8§§§S§S§S8 


■ m iii iii m iii m m m in m ui m m UJ uj iii uj m uj in m ui uj uj m mm m ui 


UJ UJ I 


^ I 


R O ( 
O l 


. O O «- f\J K> IT* 00 

h"IKlK*KlKlKlf\JINJC\IC\J<\JC\Jf\JfRK> 


•^■rvjrvj^otnpsjfNJKitnrrQ^WJ 


i Ul III III in 11! 'll 111 til III Ul LLI LU 

iin'OinoMNMroeoinSr. 


iScoinNNfO«-«|r-0'tK>N - 


$ 


m 




oS 

N r- »- (O l/\ 


oooo ©©oooooooo oooooooooooooooooooooooooooooooooo 


I III m III in >11 HI III Hf 111 III Ul Ul 111 Lll Hi iii LU LU UJ 111 UJ LLI LLI UJ HI UJ UJ in UJ UJ UJ UJ UJ LU UJ LU UJ UJ 

“°--^^«S^p^^KSS^^^ r S^oo^in !S oo f jk fe ruj S5 - S ; ! A ::; o« 


S inooO'^NcoooaosinS-cood'i»-i. ^ ^ ~ — - - , 

O N in o >o o r- N >t in N K> O *0 O N in ftj KJ N t. t ^ - ( , , . 

S3SSSSgggggggggS88S28S833382832iSS3S313iSiSiS8SS83SSS3S 


iij m uj ui uj m uj uj 
^oo-oconjcoa^fn 
co o n o> O ' 0 6> o ^ 

OlAINJX1'-vr»-CJ^ 



88SSSSggggooggggggS8SSSSSoSSS88o8o8o8838ooo<SSo!SS 

UJUIIUIAJUJUJUJIAJUJIIJUJ 


UJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUI 
04oaKvoin"rj>oO'OinnjinO'SnjonjSMNO'0<-'^'tooco^oopSoq 

NNO»AOfvlCh«-N»->t'0(ViO'KS'tg'fOeO{OiAeOStvi /lSl 

0'00'*-SlTiON»0^4't4M>J^IMOO'(MOaJ'ONO 


0'0»-'>t'tcoco»“00oKoO'iinorvjoincoO'iA» - fvj|0 

-■ — co'Oin'OoinooKiNNComiNJOO 'O ki n r © N 


o 

o 

O 


o 

o 

o 


o 

o 

o 


o 

o 

o 


ggggggggggggggggggggggogS8SSS8S8S88SS8S88o8oo883 



ggggggggggggggggggggggogggggggggggggssssssssssss 



ooggggogggggggggggggogggoooggggggggggggggggggggo 


UJUIUJUJUIUJUJIIJUJUJUJ UJ UJ UJ 

ineo«->o*-^KlfOK»5oKf^eOK> 


vo oj •- co ao o 
ro in m *4- - 4 -in 

iK>roKiKiK>K»K>K>'^->J : -^vrinir»in , <)'O'6b-N-c0O*<> 
.JNNIMNnjCVNN 

ooooooooo 


i III iii m III III 111 m HI iii UJ ill LU UJ UJ UJ Hi Ul Ul UJ I 


UJ UJ L 
O R C 

Ko^n 


Kr-st o«g 
3 CO in R o co 


i!«a 

* rvj N- 


m m ki ^•^ststkniniA^'O'6 N> N- © O* O' •“ O <► © © K © iA IA ^ W M R CVJ fM N N *” ^ *” ^ 


N«NNNNN«NNNNNg 5S55 5SSSS5S5S55S555S5oOOOOOOOOOOOO 

• i I v t I I < I K ill ■||||l|||fllllt*®l Ifll I 

1,1,14 ‘ * ’ . . ' . . . . . . ... ... ... ... Ki. 1.1 III III 1.1 111 ill Lif 111 UJ LU LU LLI 


51 

CO </> 


ooSo8^8SSSggg3ooooooo888888S888o3oo555oooooooooo 

lUlAJlUUJUJlUUJUJlLuJWIUUJIUlijlLuJlLwUJUJiaUUJUJWWWMlUWtjUIUWIUWlUUJWU'iu^l^iUUllUlUlU 

oooooooooooopooooooooooooooggggoingiAOifjOiA] 

OOOOOOOOOOOOOOl/\OOOOOOOtAOOOOOOOOOI\llAr*»OtNllAN»< 


llAOlrtOlAOWO 

iNinKONSASO 


75 



O 

o 




»'ie44ininio'j5tso^ooogooooegogogooggggggggg§gg§§gg§§§ 

iwi&i&wi£iiii£iiA£d , iujwwwwuiu(U|UjiuiiJiuw 

in«^NNs 3 K(' 3 j[oo 5 ooSSoooggooooooooggoooo o oo g oooo 

SS"§«SSR3^Sa«8§§8o§§§§§i§SS§§S§§o.oo8oooSoooooooo 

;»;;s4N«iNNrNKldddoddooodddooooooooooooooooooooooo 

oo 88 SSo 3 ooao£ 38 ooo 8 §o 8 §ooooooo§^oo§o 8 §ooooo§§o 8 o 

miiiiiJiijijJUJUJUJuiuj^jiiiiJUJLLiuJUJ^^wwwmggmgg^ggggggggggggggg^ggp 


ooooooooooo 


^IfliniAssr-Swvwwgg-ggj 
I , , . I , i 1 + + + + + + + 

UlUiUJUJUJUlUiUJUJLUUiLkJUJ 


o 

o 

o 


KffiKSSKSWS^KRKoooSgoooooggoooggoegggssSooSoooopo- 

gl 3 SN 3 S 5 o^!pSSoSo 5 §oS§§§§Sg§oo 8 o 5 ooooooooooooo 5 So 

in»NHtN'-SNinin<-'-Ndoodoodooooooooooooo 

SSooooooo3o8oo®--opp8ppo8ppoopopo8ppooo9§8oooSp5 


oodooooooooooo 
o o o o o 


OOOOOOOUWWWWWYWWW — — — 

+ + +. .+. .+. .t. .+. .t. + * .t. £ .t. .t. £ ,t, £ £ £ £ 


+ + + + 


+ + + + + + 
LU ill UJ UJ 


g3gS88S888SS88888S888888888888S3o 


o o o 
o o o 


°°8888SS 

+ + + .+ T + 


coSeoiJriSrW^SliSr^KKcSffiS^iiiSSooooSoooopoooooooSSooo^ 

^ 5 S 5 « 2 p; S 3 S !S fc fi S K S 8 8 8 8 8 8 8 8 8 8 8 8 8 O g o o o o ° ° ° ° ° “ 

^cOm^-<;^^~o:* : ~m- : n : >o«~o°o° oooooooooooooooooooooooo °°° 

aa«S 3 gS 3 S 4 SSSS 6 S 6 SSS 8 S = SfSff|f?flf|??ff?° 00 °'’ 

“iiss!»KssasBssgK|ggssS«Fi^S§ilS^iiiill 

SSK«SSSS°S 2 Ss 58 RSn«=« 33 R§oooo 88 ooo 5 oSooo 

>w#mS'-'-'0<'iin'-Niii^u>Ki'-u'™'-wiflN"-oooooooooooooooo 

3888 S 8 SgS 833 SSS 88 S 8 S§fefefe§ 888 o 88 S 2 ^P; 88 f 88888888 S 8 

r:^:r 2 »! 23 «E; 8 S 22 £gS; 22 &o:-;Sb;o:SSK 3 


gggggg 

OPPgggggg 


UJUUJlilUJUiUlUJUil 
^r*COOSNN‘‘ ^ 


t til m III m ! i i Ul ill LLI LU 

-ooooooooo 
toooooo 


S 5 KS^ 5 S 35 SP:MR 3 S!KSS^ 3 -K 3 iKaKS-««i>SoRS 8 8 8§88 88 p 5 oo» 

;^;N^--^N^Nr^N>;NN--N«' : ^--'«"-- Nm “' 0000000000000 



< >* ' 

S 8888 S 888 gg 883 S 8 S 8 S 8 S 8 SSS 8888 SSSfefefeofefe 8 S 8 §§ 8 o 8 SS 

£££££££££££££££££££££ ££.£ii«iH!S!H»«!i^KS 2 a 3 S 88 SS 8 £ 83 B 

i^»oS^roo«oCK»- i OnM«K^'tMin(>|rgi 


■eOinrnru»-*--oovrmr\j»-«--or^ 


41 


C 

o 

u 


%% 


> *- 
OJ 0> 


V-* O 

a «■» 
u 
• o 


i 4 > 


in 

o 


o 

o 

o 


o 

o 

o 


o 

o 

o 


o 

o 

o 


S 88 S 38888888888 o 88 oo 88888 oo 881 S 8 SS 88888 o 8888 pppp 8 


oK3?io3Irt5NSSNOSMOONri 

NlAtnONlAOntn'0*“U>MOMinN<0 






533 S 88 SS 8 S 8 SS 888 S 88 SSSS 88 S 2332388888888 SSSSSSS 8 S 


UJUJUiUilUUJliilU 

iAfl 0 'O«st' 5 KI« 

O *T\Z1 & 

fVfJA'J'NKNKO 1 


■ r* f\J Irt ^ (M I 


5 Ss^liPPS§H i fe^^ss§ K :^ c0, :'* K 


UJUJlUUJUJUJUJUJUJLlJUJUJUJUJtyUJ 


rucu^i-*-«-cON^'Oin-*K>K>r\i(\j 

000088808088880000000008808800000088800800 ^ 

.!. .:. .:. .!. .:. .:. J, ^ £ £ £ £ £ £ £ £ £ £ £ £ £ uj w w m t“ w «** a* “* *H a m a m HI 5 H £ SU Si 8 8 £ 
jn «o ^ N «5 


{OOwsininfMfOflO^jt. 

OOT-ONtncoS-'t O^C 

ojooro»-fviinnjok>^-« 0'0 m , , , 


r.ONNM- 

no eo o «- *- «g 

»- oj in 00 N »o 


o^SooSSSSSSSoooooooooooooooooooooooSSSSSSSSSSSSS 


■— M 

1 - (0 

s t 

— 

~D o 

i> -E 
cn ♦«* 

3 H 

J= N 

1 . 

(A 

II 



j £ UJ UJ I 


1 uj uj bu uj uj uj UJ 
|5cOWN>JKI'* 


_ _ - - ia ff} Lr* rn ia «u r 1 1 v r*t 17 * - 


is 


88833888333388883838838 ^ 


o 

o 

o 



i-ooooooooooooooooo 


Ul uj u, iu uj UJ UJ UJ tU UJ UJ UJ Uj U{ 


111 UJ UJ UJ UJ UJ 
»-COMnJKIs»r,-. . - -w 

T-NWCO^foKOOOf't'jN 


&! Sf M ru CO 




d, w «j w £ 31 $ $ g “* g $ s 


KONKI'#«t'#4i 






u 


oooooooooooooooooooSoooooo 5525 

SS 88 88 88 88888 

OOOOOOOOOOOOOOinOOOOO 




ooooSoooSoSSooooooSSoo 

- * 


»§! 


76 



ooo 3 ooooooo 2 :J 888 S 8888 o 8 o 8 o 888888 § 8 f 8888 S 8888 S 8 S 8 

1 • • • 1 1 * 1 1 1 1 ' 1 ♦ + + ♦. + .T. .T. ... ... ... ... .Ti ,T. tT. .T. iT. »Ti .T. .T. >T« iTi »Ti iTi iT» III til iii iii m in in m m IU liJ 


LUlillULUlillUiilUJUJ UJ UJ ill 

m in in 45 «0 O M fO S & 5 * 

SMfvJi-flOS^NeOWON 
r- r* r- CO | 


looddddddoooooooo 

18888888888888888 


UJLUUJUJUJUJUJUJ 

ooooooooo 


S d o i 

5 5 5 5 5 5 5 0 o 5 5 5 5 o o o e 5 8 8 8 8 o SooooSSo S S o © 

CMOfMCVlf\JK>K»00000000000000000000000000000000000 


_iOOOOOOQOi 

OOOOOOOOOi 


S 8 S SS S 3 8 SSffS§ 88888 S 88888 S 888 S 88 f 8 f 88888888 88 888 

1 1 I • • » 1 I I ■ « • •+ + +.▼. .T. .T. .T. ... ... ... .T. .T. .T. .T. «T. ni ill ill m in in 111 tlJ iL UJ LU lli 111 lli LiJ Lii Ul Ul LiJ UJ 


l mi Ml HI iii HI tli tu UJ 
0000000000“ 


III Ill III m m 111 LlJ LLI UJ LkJ LU LLI 

ooooooooooooo* 

oooooogooooooo* 


80888888880000 5 5 55555000055000 

500000000000000000000000000000 


i/UMtn'»(Mt-flO«'Oin»-(MNJoooooo 

oooooSSS o 8 o 8 SS 2 ^~| 888888888888 S 88888888 S 8 S 888 S 8 S 

* * * 1 • 1 1 • * * • 1 .!. .!_ +. +„ +. .t. ,t. .f. .t". ,t. ,t^ .ti ... ... i.i ii< 1 1 1 ^ ^ ^ UJ ^ ^ Uj UJ UJ UJ LU LU tU ill UJ 


O 

O 


1 « 

o >«- 


M O 
W 

0 8 

I* 

•M /N 

•If 

t-8 


4 ) w 

<A 

O 4 ) 
T 3 CA 
<0 


S’ “8 

a» 

52 

~C C 

to «- 

L. **- 

*-* C 
to — 




,-^^^r-fNjKicviodooooooooooooooooooooooooooooo 
ooooooooo3ooSooo§§oS2°~^Sooooooooooooooooooooooo 

• * » 1 1 1 1 1 p 1 » .!. .!. .!. _L .!. ,t. ,t. .t. ,t. .t. .t, ^ qj (Jj uj iu uj ui uj uj uj uj uj uj uj uj uj 

lOOOOOOOOOOOOOOQOOO 

>000000000000000000 
000000000000000000 


o 

o 

o 


o 

o 

o 


( t- rvj r\j c\j < 




«-^'Of\l' 0 *-'' 0 ' 4 , 000000000000000000000000 

ooooooooooooSoooooooooOOOoooooyTTTTt + °+ + + +”+ + + + -»' 

UiUJlliUJUJUiUIUJUJUJUlliUiUJUJUUUIlUUIUWUlUUUUlUUlUlU|UmUmUU^m 

0^^ M ^^^^ s ?8i8P8S!Q5§^C§?,5^5§a5§iSfflSlll8|888|||i| 


^ < _ stl/llflM^OONlTOOO^ 

lhWNOOWlfl^ttNWO^^ 5 NWl^O^^ttW't 4 NC 0 « 0 jO' 0 O(NIWCOOOO b a , , , , . , , 

'ONNN(\](>]fOMi-NK>lA'OK>NrgT-eO'O^N«“(>U>N«-'OK)*-^tAW' 0 »-NOOOOOOOOOOOOO 

00000000000000000O00000000000000O000O- 



fviCMOJfMCMfMfMPsifMCMCMfM'jfmuji^ininintn 

OOOOOOOOOOOOOOOOOOOO 


ooooooooooooooooooooooooooOo 




UJ LU UJ 

fM M CO >* o 


Ui UJ (M UJ UJ UJ U UJ UJ |U UJ UJ UJ 

0 Oa«-KlflOS'tNNN«^^ 

Of-tnstNKSWKjAOin'O 


1.1 111 111 III 111 III II I 

vt 43 O 00 m O 
o r\j in <r m . 

O* O O *- <M K> *4- 

^OD'OLnKifvjnj 

00000000000000000000000000000000000 


!R!2 




J wqoeo'r vj />; 


!K 


45 43 45 s n n* n» n s N- 
0000000000 

....... I I 1 I I » I I * 1 

Ml III ill HI m 111 ill tli ill IU LLl LU UJ LU UJ UJ LU UJ LLI UJ 
SfVJ> 6 Q^inMO'K»NSOfVJMOW 5 'Nir\C 


,^^oSg|lii§l§sll. 5 SlaigplligJS 8 P.I 3 SSPP^.PA 

r^edcdd(>^^^^^^^dvr^iriT-w-dr^Nd'OLrv^>oK>rJru*-«-^-^-*-N“inNj'Kipvjf\)*-^-<>N-invtH 5 f\jfvi 

SS 8 SSSSg 8 SSSSSSSSS 8 S 8 S 8 S 8888 |SS 8 SS 8 SSSSSS|||S 8 S| 

* ' ■ * * _• .!. .!, .!. ■!. .!. ■!■ ■!■ .!< ill ui w lu UJ uj lu uj uj uj uj uj uj uj uj uj 



SSSSSSSSgggggggSgSSSSSSSS888|2|3|m||o|SSSSSS8S 

ai!*i£§aS 3 i 55 sS§a 3 saS 5 pSlilssSeS 2 psSs^ 

^«o^«cod^^^^^^^dU^Ud^dK 3 nj«- : ^<><>co 4343 inin^fK»>n<\jr\j--*-^*-a 3 N-'Oin*^K»njr\j 

™gg™g™™ggggggggggggggggg 88888 S 8 S 8 SSSS 88888338 o 33 

* * 1 * * * .!. .!. ■!■ ■!■ m m i!i i!i ui tli lu ui uj uj ui uj uj uj uj uj uj uj uj uj i 



^gggggggggggggggggggggggggSggggSSSggSSSSSSSSSSSS 

’ » * • •. 1. .!. ’ ■ .!. .!. .!. ,!. ,!. ,!. .!. ■!■ ■!• ■!■ .!■ <!i ill i!> il» uj ui uj uj uj uj lu uj uj uj uj lu uj lu uj 


UJ UJ UJ UJ UJ LU UJ UJ UJ UJ UJ UJ UJ UJ 
(MStnjA'O'Oi-oS'-ot-mo 
M»-NfiOinfO'4 , «-OlAS«0<MCO 
fO(MM)'0»-(\J“ ~ 


UJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJI 
(O'OWNOO’O'tJM^OO'OStO’-'t^tOW 


UJUJUJUIUJUJLUUJUJUJUJ 
onO*— o*— orsj” 4 ^o 
CUCKrO^KJCpCK^|;flO|ABO 

5 SMK 2 i*KM«MMKgggggSSSSSSSSoS 5 SoSoooooSSSoooSo 8 SoS 8 
UJ UJ liJ ill ill UJ UJ UJ UJ UJ UJ LU UJ UJ LU UJ LLl LlI LU UJ UJ LU UJ LU UJ UJ UJ UJ UJ UJ UJ UJ uj uj UJ UI UJ 
' 04 «rns ‘ 


<\|«-*-*-<\JAJC\IC\l<\J<MC\Jf\JC\JK>KlKM 


LU LU 

K> o 

in K> 


S eo S J 
o r- r- 1 


>J ; ' 0 'OlA»nur\SflO<S*-(Vlst'ObW 


i c\j 43 ^ i 


UJUJUJLULUUJUJUJlUUJUJLULUUJiyUJl— - — — 


[ 1 .1 III UI III UI tli LLI LLI 

^c 5 t\j<M^h 5 e 04 h 

§ 45 o un eo 'O 

ia o 4 o w o ro 


O CX M 


o 

o 

o 


3 5 S S S I Ik 1 5 1 1 s s o s 5 a s x k s « 5 ;= « « * ^ ^ in ^ 

^nK^K 5 fnK 5 KllnK 5 ln^^^^U^lnln 454 ) 45 ^-^-odc^<^•-•-’- ,^ “<>‘<>*« 0 ^*'<>' 04A># '^ K ' K ' K>,N,,f>J^SJ,N, *”^* , ”^ 

oggggggoogggggoooooooooooooooSoooooooooooooooSoo 

UJ UJ UJ UJ UJ UJ Ui **■ "■ ■■ ■■ «• *!« •• • >!• ill ■!• Ill III III III III m iaj 111 LU IU UJ LU UJ LU UJ UJ UJ UJ UJ uj UJ UJ 

o f\J N 4 4 IA Kl N 

in Kl 00 N* CO Kl * ‘ 

m in m m 4 > 

45 45 43 45 45 45 45 

5 ooooooooooooooooooooo||| 8888888 ooooooooooooooooo 



pogoodopoooo 


uuu oodoSSSSSoSSSoooooSoSSS 5 S 5 j 5 So^ 

ooOoooooooooooinoooooooinooooooooorsjinKOfNjinN-onjins.onjin 


LU UJ I 

esi 


UJ UJ 

eg 


^^rJin^rvjin^rJin^rJin^^rJrns»in 45 <o^^cgK>* 4 in 45 f^ai<>^-*-^-^-ninjnjnjK 5 rnKiK>>t>^' 4 > 4 in 


77 



00000000000*-*”000' 


£ 4 l ^ l ^£ l L l i.£Aug&£&£*ggggggggggggWggggggg$ggggggggg 

D'>0^'fKJON»“^§5*jN*OOOOOOOOP goQoOQOOOOOOOOPgOO 

s 5 a !5 ff *8 ft s IB 8 S a 5 S 8 8 8 § § S S 8 8 8 § § § 8 8 8 8 § O . a ,e> . §. O O O O O O O S 8 S O O 
^^J^^^^rsidrJrucuddddddddddddddooooooooooooooooooooooo 
, ^.__^M M j«AMMMmnnnnasaOOO000000 O O 


IflMMWKlW-J^NflQNO^WOOOQOOOOOO 

OOOOOOOOOOOOt-OOOOOOOOOO 


|||g§§ If f Iff If If If If f Iff If f f II ff ff f 

+ .♦ + .t. .t. ,t. .f. .T. .T. .T. it. til iTi ui ill ill m Jj iL iL UJ UJ UJ UI UJ UJ Ui UJ UJ UJ UJ UJ UJ UJ 




dddddddoooooooooooooooooooo 


ddoddddooooooooooooooo 


vt K> ro 

i o o o o 


K#B 8 M«!SSS#SHKK*H*gS§ 5 K$aa 3 S 5 S§ 55 55588888 


^oJd^-rJd*-'~»--ddmNO»orMfM»-ootA'4'rsJ. — - - - - ^ 

S 3 SS 8 SSggS 3 SSS 8 SS 888 Sofefefefe|§ 8 SSSS||||||°°° 

. 1 . . 1 . . 1 . .!. . 1 , .li ill ill ill w ill w ill ill ill ill ill iL ill ui ill iu ui ui ui lu ui iu iu w w ui lu w w w w w Ml iu ui tu 


LUUJUUlliJUJUJUJtUIUIUWWWWUUUUWUUUJUJIUUJ 

^coS'Ovi-soo^-h-'OcoKrxjoOooooOOoooOo 

'0*“NiA^O’0’C^^ v f^'^$92222^222SSn 

S <> <3 £ ^ S ^ ^ O* ^ CsJ O O P O O © O O O O O O O © 
CO^N^'OM^C>''«tN(n»-NddoOOOOOOOOOO 


83 ^S 8 S 8 iis 8 g 8 S 8 S 8 SSSSSSffSS||fefefefffefeSSSS 8 Sgfffg 

^ ^ tli ^ ^ ^ ^ m m ^ m i ui iu ^ u; « ui y m m y uj m m ^ w f ui jy ui jy S ui a. 


oo3^oooo3SoaS83oooooooSooooooooSoo|o|ooooooooooo 


OOOOOOOOOOOOOOOOOOOOOOOO 

UJUJlLuJUJUJUJllJUJUJWUJWWWWWWWUJUJlLJUJW 

8 J?; 8 ;^astcs^si 8 S§§s§iK§ss|^ 

iAKt«O(VIK‘M)0N'#W 


OOOOOOOOOOOOOOOOOOOOOOO 


ooooooooooooooo 


iiiiiiiiiiiiiissKsisiisKssissssisssaasiifssKs 

liillIlIsllsas 3 i£KK 2 l£lSEa=as 2 s»sssSK 8 SS 6 

. ^ ^ A ^ .A >A iA in IA (A IA 1A IA 


UJUJUJUJUJUJUJIUUJUJUJIiJUJUJIiJUJUJlliUJUJlUUiUJUJ 


O aj IM r* l>l ^ T r » ^ 

rvjforJK»'i^-<^0;iri<NJjr-^5q 
<o«eoO'Oi^*-o»-Ki / i^o 


o83o8888888SS888888SS8S3fo||f|oofo|o||fooooooooo 

^ ^ .l ^ ^ i i i i i i i i Ji uj i ili u i J. ui iu 141 w ui u. a “«“*!" a? »“ g K is !Jj S S !S “ K S S 


ss^IsfcRSSsgi^sssi^a^KSPags^ssiPR&atssesiio^Ai^^^^oS^ 

oooo 888888888 o 8 oooooooo 8888888888 S 888888 fffffofo 

.!i .!•.:■ ill ill ^ ^ ill Ui UJ u til UI ui uj IU ill UJ UJ uj UI UJ iu ui u u UJ m u w UI u u tu UI ui u U 1 UJ LU 


sSSasssIgsSgsRSS^SsaS^ 


1a U K S PI o 3 3 K 5 ’.- CO in M S © - - N ~ tvi PJ a kj ai o -* “ ' 


porvld*-' - ^ ^ c>cON»'Ok/'i/^'^‘^ 


3 sisS 8388 S 88 ggggg^ 

^ m i^ ill m ilnli ili ili ili ili ili ili ui ui m y ui sh y “i “i ie si i; s s M ^ in S fti S “ 


fes^gssssssgggggsggggsggsgffssggsggfsfsgsgggggss 

.1. .1. .1. .1. ^ ill iL i ill ill ill ill ill ill <h IU i ill iu Ml iu w w w h* p m p P » JK S! “ £ SH i“ SI m K 8 8 8 «J 


SmT-fON«-Nv#inSfi0^r-t-NNfOfnvTvT»n»nf'n.i W ^v’ ~ “ ~ - __ ^ 

2^^S3SSSSSSgggSSSSSooooooooooooo5ooo5oo55ooo55o3 


§SSSS 88888 gSg 55 oo 5 oo 5 ||||fffffffffff i |f|ff i ?|°?||| 


III 111 III ill m III m LLI LU ILI UJ UJ LU 
OOOOOOOOOOOQQ 
ooooooooooooS 




f^^rgin«-rJkrk»-rv44n«“rsjin*-'-<^i 


IlgggSSSSSggSSgSSPSSK^oWu^oAiin^s 

s*lXiO«- : » : AiKi«»lA<0^«dol- : - : -«-AIAI'MAIMKlKIM<»-#«»'»in 


78 


Bremsst rah lung depth dose distributions, D(z), MeV cm2/g. 
Semi-infinite slab case (z * depth), detector material: Mater 
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